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@ POLYFORM Bordeaux RF (P.A.F.) may be ap- 
plied to viscose process rayon and cotton in the 
form of staple or rawstock, yarn and piece-goods. 


It possesses excellent fastness to washing and 
perspiration on rayon. Like the other POLYFORM 
colors its fastness on cotton is somewhat poorer 
than on rayon. 


This product will be found of interest for the 
production of ground shades for certain dis- 
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Soon after this slogan carried William 
Henry Harrison into the White House, 
one of our parent companies began to 
manufacture calender rolls. This enter- 
prise, in operation continuously for 
nearly a hundred years, is now known as 
Textile’s Roll Department. 


Textile Rolls today show unmistakable 
evidence of an ever increasing knowl- : 
edge and skill accumulated and passed 
on by one generation after another. 


operat: 


This experience, perpetuated in our files 
as well as by word of mouth, enables us 
to fill your roll requirements quickly and 
efficiently whether routine or special. 
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Manufactured sunlight glares with intensity 
on swatches to pre-test the light-fastness 
of the goods you print with National Vat 
Colors. National thus test-checks every 
color to be certain that its fastness meets or 
surpasses all accepted standards. 

National Printing Vats disperse in- 
stantly and are your assurance of crisp, 
| sharp prints that are true-to-shade @ 
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of NATIONAL PRINTING VATS 
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in every fine line and stipple of the print- 
ing roll. They can always be depended 
upon to meet or surpass every modern 
color-fast standard. 

Attached to each principal National Sales 
Office is a National Textile Service Labora- 
tory having an unequalled accumulation of 
test work and technical data. We invite you 

to use this nearby technical service. 
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ANTISEPTICS FOR TEXTILE PURPOSES 


ROBERT A. ENGEL and DR. WILLIAM GUMP* 


NE of the interesting newer developments in the 

textile industry is the rendering of fabrics anti- 

septic. Here, as in practically all fields, products 
of varying degree of effectiveness have become available 
to the finishers or processors of various types of fabrics. 

Because a fabric that is labeled antiseptic can be easily 
tested bacteriologically, and because the Federal Trade 
Commission is on its toes, false claims will quickly be de- 
tected and only effective materials will be employed by 
the conscientious mill man. 

Many may ask, “What is meant by antiseptic ?”’, and 
justly so, for there formerly existed considerable con- 
fusion regarding the definitions of the words germicide, 
bactericide, disinfectant, sterilizing agent and antiseptic. 

We therefore will define these terms according to their 
presently accepted meaning : 


A germicide is an agent that kills germs. 


A bactericide is an agent that destroys bacteria. It is 
used synonymously with germicide, but is narrower in 
meaning, as it signifies only those agents that destroy 
bacteria, a group in the large world of micro-organisms. 


A sterilizing agent is one that will destroy any and all 
forms of life—plant or animal, visible or invisible. Steriliza- 
tion is also used more loosely as in the sterilization of milk, 
food, or water, where there is no attempt to kill all life, 
but only the harmful bacteria are destroyed. 

An antiseptic is a germ killing or inhibiting agent in- 
tended for use on living tissues. Due to the existing 
popular thought that an antiseptic will kill all germs, the 
United States Food & Drug Administration has given a 
more strict interpretation to the meaning of antiseptic. 
Thus ointments, salves, and dressings that remain in con- 
tact with the body for long periods of time are properly 
antiseptic if they inhibit the growth of bacteria (as differ- 
entiated from the killing of the bacteria). 

Mouth washes, gargles and preparations that come in 
contact with the body for short periods of time only, must 
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destroy bacteria in the dilution and time indicated on the 
label in order to be properly labelled antiseptic. 

A disinfectant is a germicide which is to be used on 
inanimate objects, such as floors, toilet bowls, etc. 

The Food and Drug Administration has established 
definite methods of testing germicides, antiseptics, etc., 
depending on the nature and use of the product. These 
are clearly outlined in Circular No. 198 of the U. S. De- 
partment of Agriculture, Food & Drug Administration, 
entitled “Methods of Testing Antiseptics and Disinfec- 
tants.” 

Antiseptic materials such as pads, tape, bandages, etc., 
are to be tested by the agar-plate method. 

This is purely a test for inhibitory properties (preven- 
tion of growth of bacteria). The test organism ordinarily 
used is Staphylococcus aureus, one of the most resistant 
of the non-sporeforming pathogenic, gram-positive bac- 
teria. However, for special purposes, the test may be 
made with any organism capable of growing on agar. We 
quote from F.D.A. Circular No. 198— 

“Fifteen to twenty c.c. 
and cooled to 42-45° C. 
24-hour broth culture of the test organism. The inoculated 


of the sterile agar} is melted 
To this is added 0.1 c.c. of a 
agar is then poured into a sterile Petri plate and allowed 
to harden. As soon as the agar has hardened, the test 
substance is placed in intimate contact with the surface 
of the agar. If a salve, it is first warmed just sufficiently 
to soften it and thus secure a complete peripheral contact. 
As a control, warmed sterile petrolatum may be placed 
on another portion of the plate. The plates are incubated 
24-28 hours under unglazed porcelain tops at 37° C. and 
then are examined for evidence of inhibition. If the 
preparation is antiseptic or inhibitory, a zone of clear agar 
will be noted around the place where the substance has 
been in contact, and the width of the zone will indicate the 
diffusibility of the inhibitory (antiseptic) agent. If there 
is no inhibition, growth of the test organism will be ob- 


+The agar medium consists of 5 gm. of Liebig’s beef extract, 
3 gm. of sodium chloride, 10 gm. of Armour’s special peptone, 15 
em. of Bacto-Agar (Difco), made up to 1000 cc. with distilled water 
and adjusted to a pH of 7.2-7.4. 
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served adjacent to and even under the test substance.” 

If a clear zone of inhibition is obtained, there is in- 
hibitory action of the antiseptic and the product can be 
properly labelled “antiseptic” according to the require- 
ments of the Food and Drug Administration. 

Of course, the observed inhibition on the agar plate is 
no definite proof that all the micro-organisms adherent to 
the test object are dead, but the contact of these micro- 
organisms with the materials containing a highly bac- 
tericidal substance over a length of time would make it 
quite certain that most, if not all of the organisms have 
been destroyed. 

The ideal antiseptic for textile purposes would have the 
following characteristics : 

1. Non-toxic to handle and in the fabric. 
. Non-irritating to the skin. 
. Odorless. 
. Non-volatile. 
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. Effective in low concentrations. 
Water soluble in either acid or alkaline medium for 
application to the fabric. 

7. Resistant to dry cleaning and washing. 

8. Not too expensive for practical use. 

9. Easy to apply, without involving extra operations. 

10. No effect on dyestuffs nor on tensile strength. 

To our knowledge, there is at present no product avail- 
able which meets all of these requirements. Certain mer- 
curial salts would meet most of these qualifications, but 
cannot be considered on scores of 1 and 2 and 7 (toxicity, 
irritating action and resistance to washing). 

Of numerous chemical compounds examined in rela- 
tion to the above yardstick, one has been found which 
very nearly fills these requirements. It is not soluble in 
acid solution and is poor on No. 7 in that it is only slightly 
resistant to dry cleaning solvents, and washes out under 
laundry conditions. This product is chemically dihydroxy- 
hexachloro diphenyl methane applied in the form of the 
sodium salt solution. This newly developed compound is 
a very powerful antiseptic and bactericide. It kills Staphy- 
lococcus aureus in a dilution of 1:8000 in 5 min. at 37°, 
as compared to phenol which kills in a dilution of 1:90 
under the same conditions. It has been established by 
animal experimentation that the dihydroxy-hexachloro 
diphenyl methane is of low toxicity and will not cause skin 
irritation when incorporated into fabrics in the small 
amounts necessary for antisepsis. 


OV 


A series of tests were 
recently made by a reputable consulting laboratory spe- 
cializing in the textile field using this compound which 
henceforth, for the sake of brevity, will be called G-11. 
This was applied in all cases as a 0.1 per cent aqueous 
solution of the sodium salt. 


SCOPE 
The scope of the investigation was arranged to cover the 
four main textile fibers and the type of compounds com- 
monly used in finishing goods made from each of the fibers. 
The fibers selected were wool, silk, rayon, and cotton. 
The finishing compounds selected were sulfonated oils, sul- 
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fated oils, sulfonated tallows, gums, resins, sulfonated 
fatty alcohols, and synthetic resins. 


PREPARATION OF SAMPLES 

Pieces of textile fabric in the undyed state and repre- 
senting the items appearing in the following outline were 
obtained and were scoured to free them from any previously 
applied finishing or sizing materials. Small swatches of 
each type of material were then finished by laboratory 
methods simulating actual commercial practice and were 
labelled in accordance with the key outline which follows. 





Lightweight Woolen Suiting 


Width of 
Inhibition 
Zone 
No Finish Used Type of Finish pH in mm, 
CR OS RE er ae eer Sate ee Se — Nil 
AZ -1% Gompound G-11 NW ...46.000:026.000000% 11.0 3 
AS 2% Product A ........... Sulfonated Tallow 7. 2 
Aa 2a Predict A 2. cc ncsss Sulfonated Tallow 3.5 2 
AS 2% Product B ..........< Sulfonated Oil .. 7.0 S 
AG 2% Product B usec scs Sulfonated Oil .. 3.5 1 
AP Bo Proget B. ..:.0 00.5. Sulfonated Oil .. 10.7 2 
OB ee Pe RIE ooo iis onc oc hag nwo ein sn 4.3 2 
Lightweight Woolen Dress Goods ; 
Be SIRO ova ais iascio sewhinia c@a ke oie eaieslee — Nil 
Be i> Gompound-G-ll NW «...3.020..csncssawees 11.0 3 
BS 2% Product A. .......2..- Sulfonated Tallow 7.0 Z 
B4 2% Product B ........2 Sulfonated Tallow 3.5 2 
BS 2% Product B oo. occcsn Sulfonated Oil .. 7.0 1-2 
BG 2% Peeduct Bo nn. cac00e Sulfonated Oil .. 3.5 Y, 
B7 2 Product B ..0.0.0004 Sulfonated Oil .. 10.7 yy, 
Be Beeke Acetic Ac. necks cece cecdsceecs 4.3 2-3 
Silk Dress Goods ; 
I Ora SPR Oe error eee — Nil 
C2 15> Compound G-11 NOW « o.ce:cc cis tencccs 11.0 3 
CS 2 Proeet B eccscsses Sulfonated Oil .. 7.0 3-4 
CA Ze Product Bo .....cesscc Sulfonated Oil .. 3.5 3 
C5 2% Product B ..........Sulfonated Oil 10.7 3-4 
C6 256% Froduct C .........4 Snag Resisting .. 10.5 4-5 
C7 5% Prodict D_ ....0004.5 Non-slip ........ 7.6 2 
C8 0.5% Product E ......... Sulfonated Soften- 
ing Agent ..... 10.8 6 
C9 10% Product F .......... Loading Agent .. 9.0 5 
Silk Hosiery ; 
ny NN, ee tat hace sie ane ane abwre sis — Nil 
D2 196 Gompound G-ll NW. «.......i:0s0c00ce0. 11.0 5 
BS 2% Proauct.B ..... 62.05. Sulfonated Oil .. 7.0 3 
DA 2 Proauct B. ....3..008 Sulfonated Oil .. 3.5 3 
DS 2% Product B ........ > Sulfonated Oil 10.7 5 
D6 232% Product C ........5+ Snag Resisting .. 10.5 5 
De “SO Prost BD owe cisieee cs NORBUD: ci.cc00 7.6 3 
DS. 65% Product E.......... Sulfated Softening 
OE ere 10.8 6 
D9 10% Product F ......... Loading Agent... 9.0 5 
Cotton Sheeting 
Be TN i i a ara celn css oikiardwarw woe Wiegr _ Nil 
m2 19> Compound G-11 NW... <.......0. 06000000 11.0 6 
BS O50 Product © ......... Sulfated Softening 
ROE os eave os 5-6 
E4 0.5% Product E .........Sulfated Softening 
eee 5 
ES 0.5% Product E .........Sulfated Softening 
LS 10.8 6 
E6 2% Product B ..........Sulfonated Oil ... 7.0 a 
Es 2% Procuct B ....... 000% Sulfonated Oil ... 3.5 3-4 
BS 2% Produtt Bo osccccc ue Sulfonated Oil ... 10.7 4 
Rayon Piece Goods 2 
el ND ion aera ic nrcnt ceeeaneeokne _— Nil 
Be 9S Compound G11 NW ois occicccccccscwecs 11.0 4 
KS 2 Procuct B. .... ccc Sulfonated Oil ... 7.0 3 
RS 29 PEOGHE B zo ncccccce Sulfonated Oil ... 3.5 2 
RS 25 Preauct B .....c.00- Sulfonated Oil ... 10.7 34 
K6 10% Product F .........- Loading Agent... 9.0 6 
K7 5% Product D ........000¢ INOG-BHD: 6.060000: 7.6 3 
Blue Acetate 
Bs NO oo or ee rage Cann svanieideaoin’ Nil 
M2. 3% Gampound G1) NW « o..5 ce eee secwss 11.0 4 
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Where the pH of the solution was on the alkaline side, 
the nH was not adjusted, but the solution used just as it 
was made up. Where the pH was 3.5 or 7.0, it was 
adjusted with acetic acid. 

Product A is a highly sulfonated ester, representative 
of the sulfonated tallow group. Product B is a sulfonated 
olive oil. Product D is a urea-formaldehyde resin type 
of finish, requiring application of heat for impregnation. 
Product E is a compound which imparts greater penetra- 
tion and is of the sulfonated fatty alcohol type. Product C 
is a synthetic resin. 

When all the samples had been properly prepared in a 
finishing bath adjusted to the pH indicated in the key 
outline, they were examined for bacteria inhibition by 


. applying half inch squares of each sample to agar in- 


oculated with Staphylococcus aureus according to the agar 
plate method, as described above. 

All tests were run in duplicate and the zone of inhibition 
for each sample was measured after a 24-hour incubation 
period. The area of inhibition for each case is reported 
in the key outline under width of inhibition in m.m. 

In all instances it was found that a distinct clear zone 
of inhibition surrounded all specimens which had _ pre- 
viously received a treatment of the compound G-11, and 
that this inhibition was not noted in the control samples 
which had not received such treatment. 

The compound G-11 was in all cases applied from 0.1 
per cent solution so the primary conclusion derived is that 
application from a 0.1 per cent solution of compound G-11 
will result in a decided condition of bacterial inhibition. 
By this is meant that a textile fabric so treated will, because 
of diffusion of the antiseptic material on it, render bacteria 
which come in contact with the fabric incapable of propaga- 
tion. This condition is more pronounced in some cases 
than in others, but in all instances it is evident that such 
bacteriostatic properties are in evidence. 

It should be noted that this property is pronounced when 
the compound G-11 is applied in conjunction with all the 
type compounds used for this test, and under all conditions 
of application. It should, however, be pointed out that 
there is an incompatability between the G-11 compound 
and all finishes which require application from an acid 
medium. 

Certain practical difficulties arise due to precipitation 
of the G-11 compound which occurs in acid baths. It 
would, therefore, be inadvisable to attempt the use of 
compound G-11 in acid media. 





Breaking Load 
(In Pounds) 








Cit K9 E9 A 10 
Warp Filling Warp Filling Warp Filling Warp Filling 
88 71 46 36 64 75 56 67 
94 70 43 38 71 77 62 64 
89 62 45 36 68 73 60 63 
88 63 44 av 69 78 60 66 
86 65 43 34 70 71 61 62 
445 331 221 181 342 374 299 322 
Average Breaking Load: 

(In Pounds) 


89.0 66.2 44.2 36.2 68.4 74.8 59.8 644 
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C10 K8 E10 A9 
Warp Filling Warp Filling Warp Filling Warp Filling 
89 65 36 28 78 74 67 69 
88 64 42 33 74 76 69 72 
87 71 42 31 80 79 70 74 
89 68 38 30 75 78 64 70 
89 64 42 29 75 79 68 74 











Average Breaking Load: 

(In Pounds) 
88.4 664 400 30.2 76.4 77.2 676 718 
3reaking Load Tests were made by the “Grab Method.” 


Samples 
broken in piece. 


Back Jaws 2” wide, front jaws 1” wide, distance 
between jaws 3”, speed of pulling jaw 12” per minute. Capacity 
of machine 0-300 pounds. 

Samples broken as received without conditioning. 





It will be seen from the tensile strength measurements 
reported herewith that compound G-11 has no effect on 
the strength of textile material treated with it. 

In the whole series of experiments, Compound G-11 
was applied in form of a 0.1 per cent solution. In order 
to find the lower limit of practical concentration of G-11, 
a few more tests were made with cotton sheeting. The 
concentration of G-11 in the solutions was reduced to 
0.075 per cent and 0.05 per cent, one set was treated with 
G-11 in a 2 per cent Product B solution and the other one 
in straight G-11 solution. 


* Product B Compound G-11 Inhibition Zone 





2% 0.1% 4 mm. 
2% 0.075% 3 mm. 
2% 0.05% 2 mm. 

0.1% 5.5 m.m. 
— 0.05% 5 mm. 


Without Product B, there is little change in activity if 
the concentration of G-11 is reduced to 0.05 per cent; if 
Product B is present, such a concentration would be the 
extreme limit. 
be expected. 

Product B, as seen, reduces the width of the inhibition 
zone, instance, Product E increases the 
diffusion and the width of the zone (see C2 zone of 3 
m.m. and C8 of 6 m.m.). 

It will be noted that Product B is a sulfonated olive oil. 
The depressing action of sulfonated oils on the bactericidal 
and bacteriostatic power of phenolic compounds is a well- 


With other fabrics, similar results could 


whereas, for 


known fact, and it is not surprising that we observe 
smaller zones of inhibition when applying a considerable 
excess of Product B over the amount of G-11. 

It is evident that a general rule of the lowest possible 
concentration of G-11 cannot be set up; this depends 
partially on the type of fabric, but principally on the kind 
of finishing material used. The experimental data, how- 
ever, shows that a concentration of 0.1 per cent G-11 is 
sufficient in all cases where cotton, rayon and silk fabrics 
are involved, and that in many instances 0.05 per cent or 
even less will be sufficient. Woolen goods appear to need 
0.1 per cent of G-11 or more. 

There is no doubt that we will see a definite trend 
toward the use of antiseptic materials in various types of 
textile fabrics in the future, for indeed, there is consider- 
able interest in such treatments at the present time. If 
this paper has helped to clarify the significance and proper 
evaluation of antiseptic materials for textile purposes it 
will have fulfilled its mission. 
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A NEW FACTOR IN TEXTILE CHEMISTRY 


' The Hydrogen Bond-Contributor to Fiber 


Structure and to the Dyeing of 


CHARLES F. GOLDTHWAIT 





ABSTRACT 

c The hydrogen bond, or bridge, a rather new con- 
ception in chemistry is now believed to play an es- 
sential part in the structures of cellulose and of pro- 
‘tein fibers, as well as in the fixation of dyes on fibers. 
The bonds are also effective in some dye solutions to 
hold dye molecules together in colloidal particles; and 
in other materials used on textiles, such as starch. 
Hence the hydrogen bond is apparently to take an im- 
portant place in explaining some of the more funda- 
mental and difficult problems in textiles. 5 





HE hydrogen bond is a conception to explain cer- 
tain things in chemistry which cannot be satisfac- 
torily explained in any other way. Briefly, a hy- 
drogen bond or bridge is a union through a hydrogen atom 
which has two bonds and can serve to unite two other atoms 
or two parts of some structure. Probably bonds of this sort 
are essential in the structure of a number of natural prod- 
ucts among which are cellulose, the proteins and starch. 
They are certainly present in many kinds of simpler mole- 
cules and are particularly useful to explain such things as 
the association of liquids. For example, these bonds easily 
account for the association of water into groups of more 
than one ordinary water molecule. They are present in 
ice, an associated form of water, and when they break 
down with a rise of temperature the ice melts. 

Their versatility in explaining things in ordinary chem- 
istry is shown by two other examples. Ether is an ab- 
normally good solvent for many substances containing hy- 
droxyl groups, presumably due to the possibility of hydro- 
gen bond formation between the solvent and the dissolved 
molecules. X-ray studies on fatty acids in the solid state 
show that the molecules are arranged in parallel layers 
“head to head,” and it is quite certain that the heads, 
carboxyl groups, are joined through hydrogen bridges to 
help form the solid. 

“One objection is that the theory gives hydrogen a 
valence of two,” but “the number of bonds connecting an 
atom to others is very frequently not the same as the 
usual valence number.” Hence if we accept the idea that 
hydrogen atoms may have two bonds it becomes easy to 
explain various observed facts, all the easier since the bonds 
obviously do not involve divalent hydrogen in the sense of 
primary valences of full strength as we commonly think 
of them. 
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Textiles 


STRUCTURE OF CELLULOSE 


The behavior of cellulose has gradually come to be inter- 
preted in terms of a network structure, a conception which 
seems to give the best general picture of this versatile 
material. (Recently reviewed in American Dyestuff Re- 
porter 30, 70 (1941). 

There has also been increasing attention to the possible 
occurrence and effects of hydrogen bonds in organic com- 
pounds, including the carbohydrates and, therefore, cel- 
lulose. Their functioning in the cellulose structure (and 
in dyeing) seems to fit perfectly well with the network 
theory. 

As an essential part of the structure of cellulose we have 
pictured some sort of forces, frequently designated by the 
rather indefinite term secondary valences, acting between 
the hydroxyl groups in adjacent cellulose chains to hold 
them together, such forces taking a very important part 
in the cellulose structure. It seems safe to predict that 
the inter-chain forces in cellulose will be found to be 
largely of the hydrogen bond type. (Huggins)®. He also 
brings out the point that the ability of cellulose to hold 
water is attributable, partly at least, to “double” (really 
tandem) bridges each from an oxygen in a cellulose chain 
through a hydrogen of a water molecule to its oxygen, 
then through the other hydrogen to an oxygen in another 
cellulose chain. (-O-H-O-H-O). Thus some portion of the 
water is held chemically between the cellulose molecular 
chains. 

Mark‘ has summarized the subject of cellulose structure 
very recently. The main valence chains are kept together 
by glucosidic bonds of great strength which we are accus- 
tomed to call primary valences, represented by the relative 
value 50,000. In one of the other directions the glucose 
rings are close together, closer than if there were only 
van der Waal’s forces acting between them. This indicates 
stronger forces acting there and it seems reasonable to 
assume that hydrogen bonds are established between the 
oxygen atoms which are nearest together. These forces 
are hardly a third as great as those above and are repre- 
sented by the value 15,000. Such bonds seem to explain 
tight packing in one direction and explain the fact that 
more highly oriented structures can be obtained by mechan- 
ical treatment. In the third direction the distances be- 
tween the significant atoms and groups are greater and do 
correspond to van der Waal’s forces which hold the lattice 
together in this direction. These forces are represented by 
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the value 8,000, a little more than half that of a hydrogen 
bond 

There are main valence chains and hydrogen bond nets 
in planes. Weaker forces are acting perpendicular to these 
planes and the corresponding large spacing permits re- 
agents to penetrate easily to react with the hydroxyl groups. 
The resultant is a structure held together by three dif- 
ferent kinds of forces acting in the three different direc- 
tions of space, which undoubtedly helps greatly in ac- 
counting for the interesting and important properties dis- 
played when cellulose reacts in the solid state. 

The type of evidence upon which such views can be 
soundly based is well brought out by Ellis and Bath’®. 
The hydrogen bond can be studied by infra-red spectro- 
scopy because it alters the position and intensity of char- 
acteristic absorption bands due to certain groups in the 
molecule. This applies particularly to the hydroxyl 
group and when its hydrogen functions in a hydrogen 
bond a wide “association band” appears. By the use of 
such methods Ellis and Bath have concluded that all, or 
practically all, of the hydroxyl groups in natural (un- 
mercerized) ramie fibers are involved in hydrogen bridges. 
Upon mercerizing ramie without tension, which results in 
reducing its degree of orientation, certain hydroxyl groups 
which become disoriented lose their hydrogen bridging 
during the rearrangement within the cellulose. 

We know that natural cellulose is not a very uniform 
structure and this is confirmed by the new evidence which 
indicates hydrogen bridges of variable distance and variable 
bond angles between the hydroxyl groups of the adjacent 
cellulose chains, but all acting to help hold them together. 


PROTEIN FIBERS 


There is need for such explanations in other parts of 
the textile field, especially for protein fibers, whether 
natural or artificial. In proteins the whole stability of the 
molecule may be linked with the presence of water. It 
appears likely that this water is held in the molecule by 
means of hydrogen bonds!. If both hydrogen atoms in a 
water molecule can form such bonds this provides a means 
of combining the protein units into larger aggregates 
through water molecules each with two hydrogen bonds, 
in the same way as already explained for cellulose. It is, 
however, also widely believed that there are other hydro- 
gen bonds, apart from water, in the protein structure. 

The idea need not be limited to hydrogen bonds be- 
tween oxygen atoms for the hydrogen atom can join two 
of some other kind such as nitrogen, or two different 
kinds of electronegative atoms such as oxygen to nitrogen. 
There are such NH—O bonds in organic compounds and 
it is almost certain that protein chains are held together 
by hydrogen bonds between NH and CO groups in neigh- 
boring chains, for example, in wool. It necessarily fol- 
lows that the bonds must have great significance in mak- 
ing artificial fibers from protein as well as in those from 
cellulose; and in various other fields not yet discussed 
in the literature. 
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There is a possibility that hydrogen bonds unite macro- 
molecules of native starch into larger particles, for the 
starch granule is disrupted by just such agents as would 
break down these bonds. When it comes to the starch 
molecules proper it is doubtful whether hydrogen bonds 
help appreciably in holding them together or building them 
into macromolecules. 

Conservatively summarizing the recent General Discus- 
sion held by the Faraday Society? it seems to be estab- 
lished that the so-called hydrogen bond is a reality in a 
large number of simple molecules and in some, at least, 
of the giant molecules which occur in nature, 


although 
there is more uncertainty in natural products. 


DYE SOLUTIONS AND DYEING 


Having just seen the possibilities of hydrogen bonds in 
large organic aggregates, it would not be unnatural to 
expect to find the same thing in dyestuffs and even in the 
colloidal particles in dye solutions. Dyes (dye salts) disso- 
ciate in solution and the dye anions unite to larger aggre- 
gates, in spite of their having similar electrical charges. 
Valko® discussed the causes of such aggregation, including 
the possibility of hydrogen bonds acting as the force to 
unite the dye anions in them. 

More recently Boulton and Morton‘ have also stated 
that the aggregation of direct dyes in solution is probably 
best explained by the formation of co-ordinate bonds such 
as hydrogen bridges between such groups as hydroxyl and 
amino in the dye molecules. Such observations as the 
dependence of aggregation upon dye constitution are con- 
sistent with the formation of hydrogen bonds. 

The next logical step would be to apply the theory to 
the union of dye with fiber. Boulton and Morton have 
done this for direct cotton colors on cellulose although it 
may seem to be a step backward toward old chemical the- 
ories of dyeing, and away from adsorption which has he- 
come generally accepted. 

In the first place, it is probable that dyes are absorbed 
as separate molecules, not as groups, because it is not 
likely that the latter can enter the cellulose pores. There 
is an apparent connection between state of aggregation 
and substantivity but not a relation of cause and effect. 
The tendency to associate only means that the dye mole- 
cule is well supplied with such “secondary valences” as 
also determine substantivity. The thing that is common 
to them appears now to be the hydrogen bond. 

In their critical review of the mass of data which 
has appeared in the last few years on the dyeing of 
cellulose, Boulton and Morton* conclude that the union 
between dye and cellulose is a hydrogen bond between 
amino, hydroxyl, ete. groups in the dyestuff and the 
hydroxyl groups of the cellulose. This conception corre- 
sponds with the facts that the union between direct dye 
and cellulose is readily broken by water; and that the 
substantivity of a direct dye may be entirely changed by 
small changes in its substituents. In short, direct cotton 
dyes and cellulose unite to form molecular compounds 
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through the medium of hydrogen bonds. This has already 
been called the molecular theory of dyeing, but these 
compounds are not ordinary stable chemical compounds. 

The forces concerned in wool dyeing are electrical and 
non-electrical. There is as much electrical attraction for 
sulfate ions in solution as for dye anions but many more 
of the latter would be absorbed from a bath of equal 
concentrations of both. Hence it is clear that there is 
some specific non-electrical attraction. Valko* believes 
this to be due to hydrogen bonds between the peptide 
groups of the wool and the hydroxyl and amino groups 
of the dye. He thus contributes a degree of uniformity 
to the general theory of dyeing because this is substan- 
tially the same thing as already explained for the dyeing 
of cellulose. 

Instead of a simple linkage in a case like this, Eistert 
has pictured two bonds close together and forming a closed 
or ring system. One bond acts from the oxygen and one 
from the nitrogen of a peptide group through hydrogen 
atoms (one from the wool and one from a hydroxy group 
of the dye) to the oxygen of the dye hydroxyl. 

Now, just to add a very modern example, nylon is also 
dyed through the medium of hydrogen bonds. Nylon does 
not have free amino groups aside from a few at the ends 
of its long chain molecules, and since its nitrogen atoms 
are thus nearly all combined in peptide groups the accepted 
salt formation theory for the dyeing of wool with acid 
colors does not apply’. Obviously, as far as acid dyes 
are concerned, the process depends mainly upon the for- 
mation of hydrogen bonds between the dye and the fiber. 

Recognition of the effects of hydrogen bonds is not by 
any means a complete explanation of dyeing. We still 
have many other factors such as the effects of salt in direct 
dyeing and of the pH in acid dyeing, which are matters 
of observation and not merely of theory. 

In view of the wide acceptance by chemists of the 
reality of such bonds it is probable that the descriptions 
of effects are approximately correct and that similar ef- 
fects will be recognized with other fibers and other dyes. 

On account of the weak nature of the hydrogen bond as 
displayed between dye and fiber, one may question its 
making any great contribution to the strength of fibers 
when present within them. As a partial answer, there 
may be but few such points of attachment per molecule of 
dye on a fiber, but there are probably a great many more 
within the fiber acting between its molecular units. We 
have already noted that nearly all the hydroxyl groups in 
cellulose have been reported to participate in such unions. 
it is also possible that some of the hydrogen bonds may 
act endwise between the glucose groups in a cellulose 
chain instead of across to other chains. 


ORIGIN AND RISE OF HYDROGEN BOND 
THEORY 
The subject of hydrogen bonds is not as simple as it 
has, perhaps been made to seem. While superficially a 
very simple conception, it is actually very complex and is 
far from being fully understood. Owing to the weak 
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nature of the hydrogen bond the chemist may still doubt 
the existence of such linkages. The Faraday Society 
Discussion? consisted largely in the presentation of phy- 
sical evidence for them. 

The reasoning which has led to the hydrogen bond idea 
is easily illustrated. Hydrogen atoms have usually been 
considered as each attached to some one other atom in a 
molecular structure by only one bond, so that they are free 
to vibrate at a frequency which has been found to corre- 
spond with the infra-red region of the spectrum. If the 
hydrogen atom becomes attached at the same time to some 
third atom, whether in the same or another molecule, its 
vibration frequency will be changed. Hence an observed 
change in the usual characteristic frequency is evidence that 
hydrogen atoms are participating in hydrogen bond forma- 
tion. 

To indicate one of the complications, two kinds of bonds 
have been distinguished, hydrogen bonds and hydroxyl 
bonds. They are both written with a hydrogen atom at- 
tached to two oxygen atoms —O—H—O—. The distinc- 
tion is based on the idea that the hydrogen is attached 
equally firmly to the two oxygens if it is a hydrogen bond; 
but more firmly to one than to the other when it is a 
hydroxyl bond. As a rule the hydrogen is probably not 
equidistant between the oxygens and there may be an 
almost continuous series of cases between the two ex- 
tremes. The hydroxyl bond is discussed in the literature* 
but it seems doubtful whether the distinction will be ulti- 
mately accepted. As far as known now, little if anything 
has been said about the hydroxyl bond in relation to textile 
materials. 

Like many new ideas we find that the hydrogen bond 
dates back a number of years, at least twenty or thirty, 
to a somewhat vague origin. Huggins® has presented 
reasons for calling them bridges instead of bonds, but 
they are called bonds in most of the recent literature. 


SOURCES OF INFORMATION 


A few references are given from which many others can 
be found. There are good discussions in the Society of 
Chemical Industry publication, Chemistry and Industry, 
of August 17, 1940! which presents a review of the Gen- 
eral Discussion of the Faraday Society® on the hydrogen 
bond; and in the Chemical Society (London) Annual Re- 
ports on the Progress of Chemistry, for 1937, pages 89° and 
213, also 1938, page 38. The extensive treatment by the 
Faraday Society appears in its Transactions for September 
19402. The problem of the nature of the hydrogen bond is 
fully discussed in Pauling, The Nature of the Chemical 
Bond (1939). 

Other references which have been used are: 

‘Boulton and Morton, J. Soc. Dyers and Colourists, 56, 149 
(1940). 

‘Ellis and Bath, J. Am. Chem. Soc., 62, 2859 (Oct. 1940). 

*Huggins, J. Organic Chem., 1, 407 (1936-7). 

™Mark, Chem. Reviews, 26, 171 (Apr. 1940). 

’Valko, J. Soc. Dyers and Colourists, 55, 173 (1939). 


*Valko, Kolloidchemische Grundlagen der Textilveredlung 
(1937). 
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TRENDS IN PRINTING 
and the Use of 


RESINS IN FINISHING’ 
R. W. JACOBY** 


S the subject chosen for tonight’s talk is a rather 
wide one, all we can hope to do is to hit the 
high spots or the more salient points. 

+ I think undoubtedly the last few years have seen as 
great or greater development in the finishing industry, 
particularly in the printing end, as in any similar period. 
This is probably due to several reasons. In the first place, 
a very unsatisfactory economic condition has led to a 
tremendous desire for new or novel effects to get away 
from the ordinary run of goods in which the competition 
is so keen. Secondly, that economic condition has neces- 
sitated a reduction in operating costs, so that anything 
which led toward that was very welcome. Then, too, there 
has been a tremendous development chemically, physically 
and mechanically, in materials, processes and equipment 
used in finishing, so it has enabled a great many of these 
developments which have been slumbering more or less 
to come into being. In addition to this, I think the recent 
action of the Federal Trade Commission has played quite 
an important part. 

As many of you know, there has been in some quarters, 
for a certain time, a tendency to gradually reduce quality, 
while fastness claims were still maintained, until it reached 
a point where complaints reached the Federal Trade 
Commission, and they investigated, cited certain com- 
panies and threated action unless the practice ceased. They 
rightfully took the stand that it was not their function to 
set standards, all they were interested in was in seeing that 
merchandise was as represented. They did, however, take 
the stand that they felt the use of such words as tubfast, 
sunfast, lightfast, washfast, and so forth, indicated to the 
layman a degree of fastness which did not exist; and they 
suggested that the use of such words be discontinued. 


At the same time it was agreed that tests would be 
drawn up giving standardized methods for testing, which 
were to be approved by the Bureau of Standards. When 
they were approved they would be indicated by letters 
or numbers, or both, and then if merchandise did meet 
those tests it would be in order to advertise or mark them 
to that effect. In the meantime the question was open as 
to what would happen during the coming season. So the 
stand was taken that it would be proper to mark merchan- 
dise only as actually could be proven, which has led to 


*Presented at meeting, New York Section, December 13, 1940. 
**Ciba Company, Inc. 
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marking of goods, as some of you have seen this season, 
“guaranteed vat colors,” and so forth. 

That action, together with the fact that the various 
distributing organizations, as well as consumer organiza- 
tions, have gone more thoroughly into the matter of fast- 
ness, has led to a more serious consideration and has 
resulted in a return to some extent to vat colors which 
come the nearest as a group to meeting all trade require- 
ments. At the same time there is another consideration 
that has come into being in this matter of fastness, and 
that is the commonsense idea of adopting a fabric or 
insisting upon fastness requirements which that particular 
fabric will have to meet. In other words, it is agreed that, 
for instance, a housewife’s apron that is worn around the 
kitchen is liable to meet with any kind of catastrophe. It 
may get like the man’s vest that carried a menu of his 
recent meal to such an extent that he said everything he 
ate looked good on him. The apron is going to have to 
stand more abuse than, we will say, a trunk lining. The 
same is true, for instance, of a drapery fabric which is 
going to be hung in the window. It does not have to be 
fast to perspiration, while on the other hand, a sleeve 
lining which hardly sees the light of day does not have 
to be fast to sunlight. 


As a result, there has been more consideration of the 
adoption of fastness tests which meet the particular situa- 
tion, and it has permitted some of these developments to 
come into usage of which I will speak later, in that, while 
certain defects might exist, at the same time the fabric is 
merchantable from the point of view for which it is in- 
tended, and some of the other requirements would be more 
or less superfluous. 

Coming now to specific developments, the first one is 
pigment printing. There is nothing particularly new about 
pigment printing. Pigment has been printed for years. 
The idea was to take an inert coloring matter which had 
no affinity for the fiber and mix it up with some adhesive 
material and then apply it to the fiber. As I say, that has 
been carried on for a good many years with pigments and, 
I suppose, many of you are familiar with the metal prints, 
such as gold and silver, which have had their ins and 
outs for a good many years. But the work was_ never 
extremely satisfactory. However, in recent years the de- 
velopment of various types of synthetic resins, various 
types of soluble cellulose compounds, very much improved 
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pigments, and new dispersing agents, have led to the re- 
adoption or the reviving, I might say, of this type of work, 
so that today it has become quite an important factor in 
the printing industry. 


When it was first started the patterns used were more 
or less fine, open, mill patterns, in which the solid objects 
are very. very small, or other figured patterns in which 
an effort was made to keep the size of solid areas down 
in size in any pattern which was made up of solid areas. 
But as the technique of operation improved and as the 
quality of the materials improved, the areas covered in- 
creased until we come into an all-over blotch pattern. 
That type of work has quite a few advantages, and one 
point which is claimed for it is the fact that after-treatment 
is eliminated. 


Bearing upon this after-treatment idea, it has led to a 
discussion of putting textile printing on the basis of paper 
printing. In the first place, I think that point is quite 
overdone. Textiles are not produced on the basis that 
paper is. If coming up here tonight in the subway you 
noticed thirty men reading the same newspaper, nobody 
would ever think anything about it. But if there were 
thirty ladies in the subway car with the same dress pattern 
on there might be a young riot before you reached your 
destination. The point which I think is lost sight of is the 
fact that in the average print works the print machines 
only actually operate at productive capacity at a relatively 
small percentage of the supposed total operating time. I 
think it is safe to set that figure at about twenty-five per 
cent. 

I know that will probably immediately evoke a lot of 
protest. It has done so in the minds of print works 
But I am 
talking now about over all time, which after all is the 
basis upon which you have to figure. Under the Govern- 
ment regulations your crew is in there whether the machine 
is stopped for changing pattern or waiting for color, or 
something else. It is still a working hour. In print works 
discussion, production is always figured on print machine 
hour basis, and that is taken by the hours that the print 
machines are supposed to operate. For instance, a ten-print 
machine plant, working two forty-hour shifts, would be 


men to whom I have expressed it directly. 


eighty hours per print machine ; times ten machines, would 
be 800 hours. If we divide that into the total yardage 
produced in the print room in a week, that gives the 
average print machine hour, and it is what you earn your 
money on, and the only basis for consideration. 


I realize that print machine speeds are going to vary 
tremendously from fabric to fabric and from pattern to 
pattern, but if we take a hundred yards per minute as a 
good print machine speed on certain types of work, that 
would be 6,000 yards per hour. In such a plant if they 
average 1,500 yards per print machine hour per week they 
are doing pretty well. That would mean that your really 
effective operating time is 25 per cent of your total time. 
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Consequently, based on that, you see, if you double the 
speed of a print machine you are only reducing your labor 
cost one-eighth. You are playing with the smaller factor 
in print cost, and that point is the vital point when you 


consider print machine production or plant production on 
that entire basis. 


Another type of work which has come into prominence 
recently is acid and direct color printing on rayon. Since 
rayon has so largely replaced silk the ordinary types of 
pattern with which the women were familiar on silks dis- 
appeared because of the change in colors which were used 
on rayon, and did not permit the very bright vivid effects 
with which the consuming public was familiar on silks. 
But the urea process was developed whereby certain acid 
and direct colors could be fixed satisfactorily on rayon. 
When I say “satisfactorily” I mean they will stand a mild 
degree of washing. They will stand soaping at 100° F., 
i.e., they can be washed in lukewarm water. On the other 
hand, they are very fast to dry cleaning, and many fabrics 
of that sort would be subjected to dry cleaning more than 
they would washing. They certainly wouldn’t get the 
severe washing that aprons or youngsters’ dresses and so 
forth might receive. 


That action is very selective and there have been many 
reasons advanced as to why certain colors work and why 
others do not, but I am frank to say that I have not found 
any reason which really was satisfactory. The fact re- 
mains that some colors are satisfactorily fixed and some 
are not. In making a study of this we took various colors 
and printed them on different fabrics: wool, silk, cotton, 
Then 
they were both steamed and aged, and then washed in cold 
water and soaped for five minutes at 100° F. Some colors 
like that just came right off. They went on in the 
printing, but even in the washing and soaping at 100° F. 
they entirely disappeared. 


spun rayon, filament rayon, and pigmented rayon. 


These two columns on the right would represent goods 
which were aged, and these were goods which were 
steamed. (Samples demonstrated. ) 


Then there were other colors which went on more or 
less as you can see by the middle column here, an evidence 
of color. As a further test the same swatches were then 
soaped for five minutes at 140° F., and in this instance 
the colors stood up to a certain amount at 100° F. but 
entirely disappeared at 140° F., 
cloth. 


so you had plain white 
This is the fabric which was soaped five minutes 
at 100° F., and this is the same fabric soaped five minutes 
at 140° F. A color like that which stood up was considered 
satisfactory. 

So there we have three colors, three yellows, one of 
which doesn’t go on at all, one of which goes on and comes 
right off, and the other one, which stays on fairly satisfac- 
torily. The results produced with that have really been 


very striking and very beautiful. There is one pattern 


which I think is as beautiful a job as was ever done on any 
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silk. These are all acid and direct colors printed on rayon. 
As I say, they have a moderate degree of wash fastness 
and are very fast to dry cleaning. 

. . . A number of samples of prints on various types 
of rayon was shown at this point... 

Here is a print on spun rayon. All these are groups 
of patterns just to let you see the wide variety of work 
which was done. Here is one on Bemberg which was cer- 
tainly a very bright, beautiful job. Here is another one 
on filament rayon. This type of work is done on pigmented 
rayon, French crepes, filament rayon, and spun rayon. 
These are all types of acid and direct color work, following 
out that urea process. Here is a rather very heavy blotch 
job. I purposely picked quite a good many very heavy 
blotch patterns. And here is another. This is a screen 
print job which has, you see, a tremendous amount of 
heavy color on it. All these are commercial jobs which 
are being satisfactorily used in the trade. 

As an offshoot of that work—as a matter of fact, in 
making a study of this type of work, which, as you can 
imagine, meant covering all the colors which we had 
available—we found that certain colors fixed very well on 
cotton, and further investigation from that point showed 
that certain of the fast to light, direct colors could be very 
satisfactorily fixed on cotton or rayon by that method. 
This is one of the instances where, as I say, specific fast- 
ness requirements have come into play; namely, the out- 
standing feature of a cretonne drapery 
naturally would be fastness to sunlight. 


for hanging 
Those of you 
who have had experience in printing vat colors, particularly 
in drapery patterns, know that every drapery pattern has 
a certain amount of highlights or pastel, which have to be 
used to give life to the pattern, and it is rather difficult 
even in the vat colors to get a wide variety of shades which 
will be fast to light in pastels. It has been found possible, 
however, by this urea method of printing to get a com- 
plete range of colors going from dark shades to light 
shades, which are extremely fast to light and give very 
beautiful results. 

Patterns of this type have been exposed in a Fade- 
Ometer up to 140 hours without any of them having shown 
the slightest indication of fading even in the very light 
pastel shades. It is admitted that this type of work is 
moderately fast to washing. It will stand the A.A.T.C.C. 
No. 2 wash test at 120° F. It will not stand the No. 3 
wash test, that is, three-quarters of an hour in a launder- 
ometer at 160° F. with soap and soda ash. However, if 
draperies of that sort are not fast to light, that fact is going 
to be evidenced all the time during their usage. But with 
a fabric as fast to light as that, very few consumers are 
going to give it the severe washing covered by the No. 3 
wash test. 

Here is another sample of the same work. I think you 
will all agree that the coloring effects on those are equal in 
brightness to the old basic colors. Those two pieces were 
cotton. Here is another pattern on a mixture of rayon and 
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cotton. There is another pattern on very heavy cotton 
goods. This is a further example. Again, I think, a very 
beautiful coloring job, and very satisfactory from the 
standpoint of the use to which this fabric is intended to 
be put. These fabrics have been tested by several dis- 
tributing organizations and have been fully approved for 
the conditions under which they are sold, that is, mod- 
erately fast to washing with as good light fastness as I 
think it is possible to obtain with any group of colors. 

Another side issue from the acid and direct color print- 
ing is what is known as conversion printing. The word 
“conversion” comes from the fact that the color is changed 
into another color. You are all familiar with print works 
practice wherein shaded effects are produced by either 
half-tones on the roller or a gum resist roller running ahead 
of your peg rollers, in which case you get a lighter effect 
in the area where you have a half-etch or where you 
have a gum resist. The only thing about that type of 
work is that you only have control of one color. You 
can get one as you want it but you have no control over 
the other color. However, by conversion printing, mix- 
ing dischargeable and non-dischargeable colors and 
then overprinting and taking the same roller which you 
used as a gum resist, instead of running it first, running 
it last as a hydro-discharge, you discharge the discharge- 
able color and leave the non-dischargeable color. 

Here, for instance, is a pattern which was engraved 
with a gum resist roller and was printed with a gum 
resist roller under every one of the objects there. I don’t 
suppose you can see very much in the back, but you do see 
a two-tone effect on all those colors. But after you have 
said that you have said everything in favor of the job. 

Here is the same pattern printed with a mixture of dis- 
chargeable and non-dischargeable colors. I think you will 
agree that that shows some life and snap as against this 
rather drab effect here. In other words, both the light and 
the dark shades are definitely controlled. 

Another thing about that is that it does not limit your 
color effects to monotones. Under your half-etch or your 
gum resist all you can get is a lighter tone of the color 
itself. But with this conversion printing you can have 
anything you want, that is, within certain limits, quite 
an extensive range of colors effects. For instance, here 
is a brown which was discharged into a yellow, into a 
cerise, into a blue, into a green, and into a reddish tan. 
In other words, instead of having a brown go down into a 
half-baked brown, it goes into any one of those colors 
which was selected. In the same way, here is a black 
which discharges down into a yellow, a red, a violet, a 
blue, or a gray. So you see you have very wide possi- 
bilities of color effect. The net result is that with one 
additional roller you double the number of colors in a 
pattern, that is, with five peg rollers and the roller that 
you formerly used as a gum resist, used instead, however, 
as an after-print discharge, you would make a ten-color 
pattern. 
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This has other possibilities of application. Here is a 
job that I have shown to a number of practical printers. 
I asked them how many rollers were used, and _ all 
of them scratched their heads and admitted that it was 
the best fitting job that they had ever seen. As a 
matter of fact, gentlemen, there is no fitting to that pattern 
at all. Secondly, it is printed with only two rollers, the 
vertical strip being a combination of dischargeable and 
non-dischargeable color—of course it is a dyed ground— 
and then the scroll overprinted. Where the scroll fell on 
the vertical strip it discharged the dischargeable color and 
left the non-dischargeable color, giving the idea of a 
magnificent fitting job when, as a matter of fact, it is 
just two rollers which are thrown in the machine and you 
have no worry of getting out a fit whatsoever. 

That can be carried along further. 
pattern printed with a scroll. That is on white ground 
and where the white ground occurs, of course, the scroll 
is lost, although there is a series of fine lines that helps 
accentuate it, but it is lost to a greater extent than if the 
same thing were printed on dischargeable dyed ground, 
so that your scrol! effect carries through the ground and 
gives that all-over figure throughout the pattern. 

Here is a wine and a black, both discharging down into 
a gray, and of course, those could be contrasting colors or 
self-colors, whichever was desired. 


This is a two-stripe 


Here is another ex- 
ample of the same work, and the same two rollers are used. 
This shows the difference more clearly. There are the 
two vertical stripes printed on white ground with a scroll 
following, all in one operation. You see again your scroll 
is lost throughout your white ground. When the same 
is printed on dischargeable dyed ground, the scroll pattern 
carries on through. That has very wide possible applica- 
tions. These are just some patterns picked up at random 
to show the effect, but I think there are enough of them 
to give you clearly an idea of that type of work. 

There is another type of work still in the development 
stage which is the discharge printing of vat colors on 
acetate goods dyed with acetate colors. You are all 
familiar with the discharge work which has been done 
on acetate; by saponifying or partially saponifying so 
goods can be dyed with developed colors and discharge- 
printed, the same as rayons. But there are patents now 
in the hands of the acetate companies that are developing 
it, where the acetate goods are dyed in the ordinary way 
with acetate colors and then discharge-printed with vat 
colors. There is a sample of a black ground discharged 
into a red. Here are a few other small patches that I 
have here showing a multi-color job. There is another 
multi-color effect. There is another one there. Here is 
just the color white and red. There has been quite a 


good deal of this. 


In addition to the development with colors there has 
been another tremendous development which I think is one 
of the most constructive developments which has come to 
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the industry in a good many years, and that is, the wide 
application of resins for all sorts of purposes. I say 
“constructive” because the application of resins makes a 
piece of goods something which it otherwise would not be. 
It really imparts many valuable characteristics to a fabric 
so that you have something which is decidedly more 
valuable and more worthwhile than it was previously. In 
contrast to this we might consider backfilling, for instance, 
with which a great many of you people are familiar. In 
case you are not, I will simply tell you the idea of back- 
filling is to get a little air and put some yarn around it 
and then fill up the air spaces with clay and starch and try 
to make it look like a piece of goods. 

Unfortunately for the consumer, that process has reached 
a very high degree of development. They do a splendid 
job at that today. In fact, I was talking to one man who 
told me about a certain backfiller whom I knew. He said, 
“That fellow is so clever that all he needs to make a piece 
of cloth is a pair of selvages.” (lLaughter.) They have 
Nevertheless, that is making a 
piece of cloth look like what it isn’t, whereas, resin finishers 


almost reached that stage. 


certainly actually do make a piece of cloth what it is not. 

There have been quite a good many qualities imparted 
The most familiar 
one is crushproofing, which is fully covered by Tootal- 


to fabrics through the uses of resins. 


3roadhurst-Lee patents, which cover resiliency, the per- 
centage of resin which remains in the goods after an 
ordinary laundering, its resistance to abrasion, and so forth. 
For spun rayon fabric particularly, it has a lot of advan- 
tages. When it is really anti-creased as this piece is, it 
can be mussed up and wrinkled up and sat on, and so forth, 
and when it is shaken out it very quickly resumes its 
original appearance so a lady with dresses of that sort 
doesn’t have to be worrying about ironing them every time 
she wants to put one on. 

The fabric really is, as the name implies, crushproof or 
wrinkleproof; it can be messed up and it comes back into 
shape, and is all-around a much more satisfactory fabric 
than it is without the crushproofing process. The specifica- 
tions for that, as I say, are entirely covered by patents 
in a number of firms operating under a license from Tootal- 
Broadhurst, and Tootal-Broadhurst specifications are very 
rigid, so that goods must conform to very strict standards 
in order to be classified as crushproof. But when a 
reputable firm puts out a fabric which meets those 
specifications the trade can rest assured that they have a 
real worthwhile fabric. 

Another use for resins which is coming to the fore right 
now is for shrinkproofing, and in addition to shrink- 
proofing, of course, is slipproofing and ravelproofing, which 
are all part of the same idea. But it has been found that 
certain resins can be applied to goods and very materially 
affect the amount of residual shrinkage. As you know, 
certain fabrics, particularly spun rayons—which Sanforiz- 
ing does not bring within the specifications of ordinary 
Sanforizing fabrics, as you may also know—have enormous 
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shrinkages in the normal state. However, by the applica- 
tion of resins, that can be reduced very materially, and 
very satisfactorily. I happen to have a test here of a 
series of goods which were treated. In the first place, the 
treatment alone with the resins very materially reduces 
the shrinkage, and after that, if the goods are Sanforized 
they respond very well to Sanforizing treatment, so they 
would come within all the Sanforizing requirements. 

For instance, here is a fabric which had a shrinkage 
of 8.7 per cent originally. After the resin treatment it had 
a shrinkage of 2.8 per cent and after Sanforizing had 
0.3 per cent shrinkage, which is really remarkable for a 
spun rayon fabric. Here is another one with 6.7 per cent 
originally, 1.3 per cent after resin treatment, and 0.8 per 
cent after Sanforizing on top of the resin treatment. An- 
other one: 7.4 per cent originally; after resin treatment, 
0.7 per cent, and after Sanforizing—this one is unusual— 
oddly enough shows a gain of 0.9 per cent in washing. 
Another one is 14.8 per cent, which is a tremendous 
shrinkage; after resin treatment, 2.9 per cent, and after 
Sanforizing, 1.0 per cent. 
fabrics come within the range of the guarantees of San- 


So you see every one of those 


forized fabrics, and these cover spun rayons, spun rayon 
and cotton, spun rayon and acetate. 
because they are about the most difficult fabrics. 


Those were selected 


Another use of the resins is in the matter of color 
fixation. Here again it is found that certain colors can 
have fastnéss to washing very materially improved with 
resin treatment. Again, the action is very selective, and 
again I have to plead ignorance and tell you I can’t tell 
you why certain ones fix. Most of these matters which 
I have discussed, as I have said, have been selective, and 
the result is that the only way we can get real information 
is to start at the beginning and go through by the trial 
The fact remains that certain colors 
are very materially fixed in wash fastness by a 
treatment, on rayons that will stand a half-hour in the 
Launderometer at 140° F., which is a pretty good test 
for rayon; on cotton, which will stand the A.A.T.C.C. 
No. 3 wash test. 


and error method. 
resin 


Again, as I say, that action is very selective. Here are 


three colors printed on a piece of cotton. You see two 
of them are perfect as far as the staining of white is con- 
cerned, and the middle one is certainly not passable. Here 
are three other colors in which the reverse is so, but 
unfortunately this one here is a yellow and doesn’t show 
up in this light. I assure you the yellow is very badly 
stained, this one is perfect, and this brown—lI don’t have 
to tell you. You can see that for yourself. So again it 
becomes a problem of selecting the colors which work one 
As an 
example of that in commercial jobs, | show yor this pat- 


way and eliminating those which do not work. 


tern, which is purposely selected because it is a very high 
Here is the 
Here is the same print soaped in the 
Launderometer for a half hour at 140 


concentration of color in a screen print. 
original print. 


F., without rubber 
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Lalls, of course, on the spun rayon, and you can see the 
amount that is stained. Here is a piece of the same print 
treated with resin, soaped for a half hour at 140° F, 

I spoke a few minutes ago about slip-proofing and 
shrinkproofing, and here is a rather good demonstration 
of it. The prints were cut out and stapled fast to a piece 
of white cotton and then the two pinked together and 
placed in a Launderometer. See this one—the untreated 
one—the whiskers that are hanging down here and the 
way that is frayed. Here is the other piece which was 
treated, just the way it came out of the Launderometer. 
You will see every pink marking intact. 
sign of fraying. 


You don’t see a 
You don’t need a safety razor to trim off 
Certainly that fabric is much more satis- 
factory all the way around than one that is going to ravel 
or slip, which is liable to pull out at the seams, and possess 
all the other inherent troubles. That is a piece of spun 
rayon. Here is a filament rayon crepe. Here is the 
original print. Here is the same print soaped in a 
Launderometer for a half hour at 140° F. This was 
untreated, of course. This is just part of the original print. 

Here is the treated part. Remember, these two pieces 
were originally the same size. 
shrunk and how 


the whiskers. 


You see how this has 


it has raveled. There is a big bunch 


there, all matted together. I purposely mounted these just 
as they came out of the Launderometer, showing the 
difference in shrinkage as well as raveling, fraying, etc. 
Here is another, just a third illustration of the same 
thing. In every instance you see we have very excellent 
after treatment with very 
before, plus all this shrinkage and raveling. 
Another point concerning resins, which covers all 
synthetic resins, various solvent types of cellulose and so 
forth, is in the matter of finishes for finish sake alone, that 
is, for hand or other characteristics which it is desired to 
impart to a fabric. Heretofore the hand and so forth was 
developed by starches, gums and similar materials, which 
of course did not have any permanent lasting effect. But 
with the use of resins and cellulose compounds any degree 
of stiffness or body, weight, fullness, and any of the dozens 
of words that the finishers and customers like to throw 
at you can be obtained. 
great many instances. 


wash _ tests resin, poor ones 


These are really permanent in a 
In fact, some of the treatments 
are applied to grey goods, and then they start from there 
and carry them right through the finishing plant and they 
have really made a worthwhile fabric out of something 
right at the start; that finish is sufficient to carry it 
through all the operations in the plant as well as going 
out to the trade and really make it worthwhile to the 
consumer. 

I want to repeat at this point that I feel these develop- 
ments of resin application are most constructive, most 
worthwhile. They have made a real fabric out of some- 
thing that was not before. 

As so often happens with all that good news, there is a 


lot of had news. There are quite a good many difficulties 
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encountered, but fortunately they can all be circumvented. 
In the first place, a great many of these resins affect a 
sreat many colors as to light fastness. The peculiar part 
of it is that some of them are hurt as far as fastness to 
light is concerned, some are not hurt at all, and some of 
the colors which are poor to light are improved with the 
resin treatment. So the only way you can tell anything 
about it is to go through from A to Z and to find out 
which is which, and why. I mention that particularly, 
however, because I see potential possibilities of trouble 
with finishing plants if they follow a procedure, which I 
know to be the case in certain plants, so that if they get a 
requirement for certain fastness specifications, they gen- 
erally turn the job over to the laboratory. The laboratory 
makes the tests and determines what colors are going to 
be used and send the work down to the dyehouse; the 
dyer goes ahead and dyes according to instructions which 
he gets from the laboratory. Oftentimes the laboratory 
may send somebody down to get a sample from the dye- 
house after the goods are dyed, or the dyer may send a 
sample to the laboratory just as a check. But if some 
resins are going to be applied all that work may go for 
nothing if a resin is applied after that and the particular 
color happens to be susceptible to light. 

For instance, if it is a job with specified light fastness, 
he might pass it through from the dyehouse, and every- 
body might be satisfied until it gets out to the customer, 
and then there might be quite a lot of trouble popping 
which will be rather hard to explain unless you realize 
there is that potential possibility. 
circumvented, as I said, by simply knowing the colors 


However, it can be 


which are affected by the particular resin that you happen 
Some 
of that harmful work spreads to all types of colors. It 
would not do to make a general assumption. For instance, 
you might say, “Well, I am using a certain type of color,” 
and take four or five colors at random and test them. 
You might get four or five that are not affected at all 
and say, “That resin does not affect this type of color.” 
You might find the next four or five badly affected. So 
just as a word of warning I would like to suggest that 
in work of that sort the matter be thoroughly considered 
from start to finish as to its possibilities, because it is 
there and it should be recognized and dealt with accord- 


to be using. There are colors which are not hurt. 


ingly, and it is not hard to beat. 

There is another unfortunate development that has 
occurred to a few people’s disadvantage, and that is the 
question of odor developing in the goods. That has 
occurred, and I tell you when the odor comes it is terrible. 
It is supposedly due to methylamine, the dimethylamine 
or trimethylamine, which is what makes dead fish smell 
like dead fish. There may be worse smells, but not many 
of them. That has developed on goods which have been 
treated with In the first place, of course, vou 
have to have a methyl group and an amine group present 
in order for it to be created. 


resins. 
It develops upon standing. 
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Goods have left a plant which were perfectly sweet, and 
stood in the storehouse for four or five weeks, or a couple 
of months, and the odor developed. 


Personally, I have investigated this at quite some length 
and had figures on a total of 22,000,000 yards of goods 
which were finished with various resins. It is almost safe 
to make the statement that if the goods are washed so that 
any unpolymerized resin is removed after the resin treat- 
ment and the curing you are safe from odor. As a matter 
of fact, in checking the total of 22,000,000 yards I found 
only one instance which was in a little batch of 200 yards 
from a big lot on which the odor did develop on goods 
which were washed. The assumption of these people was 
that that particular little batch of a couple of hundred 
yards may have struck a detour in the plant or something 
unusual happened to it, because it was part of a big 
lot in which trouble did not occur. So it seems a safe 
statement to make that that particular possible source of 
trouble can be eliminated by washing the goods after they 
are impregnated and cured. 

Of course, you can also use a resin that isn't of the 
amine type, but there you might not get the results that 
you want. I might have said prior to the discussion of 
these resins that all of this action is very selective as to 
fibers, fabrics and colors. In every one of these functions 
that I have been describing the action is very selective. 
Some resins will give one result and some will give another, 
so that you have to pick and choose accordingly. You may 
have a particular job where you could not use a resin 
that did not have an amine group in it but in that case I 
certainly would recommend washing the goods after the 
curing operation. 

Another feature is the question of the formation of 
chloramine in goods which are finished with resins. That 
is something which is not confined to resins. If any 
finishing material, like some of the cation active materials 
which contain an amine group, is left in the goods and 
those goods receive a severe shot of chlorine or chemic, 
chloramine which is a very active tendering agent, is 
liable to form. There again, that can be circumvented by 
cautioning your trade, or if you are the trade, by observing 
the caution of not using it on any goods which may be 
treated with chlorine in the laundry. Now they assure 
us that no goods with color in them receive chemic, so we 
take their word for it that they chemic only white goods, 
such as pillow cases and towels. To safeguard from this 
danger, some of the resin companies definitely tell their 
trade not to use the resins of the amine type on goods 
which are liable to be treated with chemic in a commercial 
laundry. That is also comparatively easy to circumvent. 

There is another féature with these resins, and that is 
the fact that these resins affect the shade of some colors. 
It is all hit or 
I purposely picked out the worst 
example I could find to show you tonight. 
orange. 


Again, th_re is no rhyme or reason to it. 
miss and trial and error. 
There is an 
This is the original color, and there it is treated 
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with a resin. Its own mother wouldn’t know it. But I 
will admit that is the most outstanding one I could find 
after quite a search. Here is another one—this is the 
untreated, and this is the treated sample. It has gone 
very much on the blue side. Fortunately that action is 
not too extensive, but it is there and we must face it. 
That is easy to circumvent by knowing the story in ad- 
vance and knowing how the colors you are going to use 
are going to work with the resin which you are going to 
use. 
Now I come to the final point on the resins and before 
I say any more I want to admit that the question is loaded 
with dynamite. That is the question of dermatitis. It is 
pretty hard to make any definite statement. It is possible 
to find people who are allergic to most anything under the 
sun. In my own plant experience I had a man who was 
allergic tc cornstarch. We had him in the color shop 
making starch paste. That is all he did all day long, take 
cornstarch, put it in water, and turn on the steam. He 
broke out with a terrible rash. We put him in another 
department and it cleared right up. He told me he was 
allergic to cornstarch. I hardly believed him because we 
find cornstarch in all phases of life, in fact, a lot of us 
eat it. We put him back on the job three times, and in 
sach instance he broke out with a very severe rash so we 
had to take him off the job. 

There has been a lot of discussion on this question of 
dermatitis, and that is why I say it is loaded with dynamite, 
because nobody can make a positive statement. Allergy 
is a thing for which even the best doctors and scientists 
do not offer any explanation. They just say that some 
people are allergic to this or that; and they are, and that 
is all there is to it. However, it reached a point where 
there was considerable action both in this country and 
up in Canada, so I wanted to get the best word that I 
could get on the subject, realizing the danger of discussing 
such a potent question. I have a copy of an article with 
me reprinted from the Journal of the American Medical 
Association, September 14, 1940. This is by Dr. Louis 
Schwartz and his associates, seven in number. Dr. Louis 
Schwartz is the medical director of the United States 
Public Health Service. He is located at the offices of the 
Dermatosis Investigation of the National Institute of 
Health. 

Fortunately, I had an opportunity to spend quite a 
little time with Dr. Schwartz this morning discussing this 
matter further with him. The United States Public 
Health Service has been very anxious to cooperate with 
manufacturers, consumers, etc., and they made a very 
thorough investigation. As you may or may not have 

heard, there were a great many cases of dermatitis which 
came on various things, and they broke out in different 
parts of the country and on different fabrics. All of 
these were investigated very thoroughly by the United 
States Department of Health. And rather than make any 
further comment on it I think it might be well if I read 


P176 





the summary: 

“Seemingly separate outbreaks of dermatitis in the 
United States and Canada caused by wearing apparel 
made of different fabrics were investigated and found to 
be due to a common cause. A certain finish used on these 
fabrics was proved to be the cause. This finish is essen- 
tially an emulsion of an acid ester gum. The acid ester 
gum was proved to be the chief irritant. As a result of 
these investigations the finish was withdrawn by its 
manufacturers for use on wearing apparel.” 

Dr. Schwartz confirmed that in his discussion with 
me this morning, that every instance known in the United 
States and Canada was directly traceable to one particular 
product which has been withdrawn from the market. I 
realize also that no news is not good news. On the other 
hand, all that any reputable company can do is to study 
this thing as thoroughly and completely as possible, and it 
is reasonable to assume if there is going to be any general 
outbreak that in an extensive series of tests you are 
bound to hit some of them. I also happened recently to 
see a test made by an interested organization in which 
they showed that that particular material which was with- 
drawn from the market showed an incidence of 4.6 per 
cent on 128 people. Of course, that is a lot, relatively. 
If 4.6 per cent of 128 people are going to get dermatitis 
from that particular fabric, were much of it used there 
would be a pretty sorry looking mass of people in the 
country. 

I would also like to read the recommendations which 
are the concluding part of this reprint from the American 
Medical Association Journal: “Manufacturers of chemicals 
should have toxicologic and dermatologic tests performed 
on their chemicals and acquaint the buyers with the results. 
Manufacturers of wearing apparel containing new chemi- 
cals should have studies the effect of these 
chemicals on the skin before placing them on sale to the 
public. A method has been devised for performing such 
skin studies. It is recommended that the buyer launder 
all new underwear, stockings, and other garments that 
touch the skin, before wearing.” 


made of 


I know that all the leading companies dealing in resins 
have done that and are doing it in an extensive way in 
various hospitals. They are publicizing the results and 
are collaborating with the United States Health Bureau. 
I have here one such report which shows a test made on 
203 people, total number of tests, 1,932; number of cases 
positive, 0. That is almost a clean bill of health. The 
other companies are doing the same thing. All they can 
do with the public is to advise them of these facts, showing 
the tendency. Of course, that does not mean that some- 
body won’t come along with a positive reaction, because, 
as I say, there are people allergic to most anything and 
everything. 

There was, however, a point brought out which was 
not mentioned in this report—I think it was overlooked, 
unfortunately, as to my mind it is one of the most 


AMERICAN DYESTUFF REPORTER 





































































SaaS aie 


§y 
i 
z 
$ 















Proceedings of the American Association of Textile Chemists and Colori~t. 








important things of all and has the most potential menace— 
and that is, suppose each one of these products which are 
on the market are thoroughly tested by the sponsor and 
they know that nothing is going to happen with that 
particular product. If they happen to buy product A from 
So-and-so, and product B from somebody else, and mix 
them together, nobody can tell what may happen. Often- 
times, as I explained to you in the case of methylamine, 
these reactions can keep happening after the goods are 
put up as these various polymerization actions continue 
even in the dry state. 

One thing which Dr. Schwartz mentioned having found 
was that of two products which when mixed together and 
allowed to stand over a period of time formed hexa- 
methylenetetramine which is one of the worst body irri- 
tants a person could have. So that is a potential menace. 
Either one of these two products tested alone would have 
been given as clean a bill of health as it could be possible 
to give, but used together that was what they found to 
happen in one instance. I think undoubtedly that point 
will be emphasized in another bulletin, although, as I say, 
So 
from that standpoint I think the caution should be made 
that mixtures should be thoroughly watched from that 
angle. 


this is the most recent one, only three months old. 


Gentlemen, I have tried, and I hope in not too long a 
time, to skim through the more salient points of things 
that are going on today. Naturally, there are many others 
that for brevity’s sake I don’t want to take the time to 
discuss. But I feel one thing, that these developments 
are the result of and have resulted in a more open mind 
on the part of men in all branches in the industry and 
because of that open mind, which certainly exists much 
more than it did before, I am confident that many more 
still greater developments lie ahead. Both the finishing 
industry and the allied industry have scores of men in 
them who are working on all kinds of pioblems, men who 
are eager and alert, energetic and ambitious, but at the 
same time they are so dumb that they don’t know there 
are a lot of things that can’t be done, so they go ahead 
and do them. 

DISCUSSION 

Chairman Meili: In your printing with acid and direct 
dyes you mention that in every case you use the urea 
process. Have you any definite amount of urea in mind? 

Mr. Jacoby: Dr. Meili, we have found that it was 
necessary to have six times as much urea as dyestuff, 
with a minimum of 18 per cent, and to be on the safe 
side 20 to the trade; in very 
exhaustive tests we have found that the minimum safety 
figure was 18 per cent of urea in the paste as it goes to 
the print machine. We have found one common fault 
was that when the fellow was using 3 per cent of dyestuff, 


we have recommended 


18 or 20 per cent didn’t sound so bad, but when he cut 
down to one-half per cent on dyestuff, he immediately cut 
down the urea, and down went his results. 
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As I say, we recommended a minimum of 20 per ceni 
of urea in the dyestuff to the trade, regardless of color 
content. But, for instance, if you are up to 4 per cent 
of color in a black you should have 24 per cent urea. 

Chairman Meili: Some printers have no steaming equip- 
ment, and just age the goods. 
do you need more urea then? 

Mr. Jacoby: We have found that to be true, Dr. Meili. 
But in these tests which I showed here we tested them 
both steaming and ageing and there is a wide group of 
colors which are very satisfactory if steamed for an hour 


If you just age the goods 


and a smaller number which were satisfactory if aged, 
although they had been aged twice—two seven-minute 
ageings. There is a very satisfactory range but not as 
complete as if they were steamed. There are quite a 
good many of the colors which will satisfactorily fix in 
two seven-minute ageings. 

Chairman Meili: You have some prints here of all 
acetate goods, dyed with acetate colors for discharge. 
Here you have a cotton back, but an acetate face. Have 
you done the same work on acetate-rayon crepes ? 

Mr. Jacoby: No, we have not. 
that are here are all acetate fabrics. 
new process. 

Chairman Meili: This process, as far as I know, works 
quite well on acetate, but I have not been able to obtain 


Some of the fabrics 
As I say, it is a very 


the same results on acetate-rayon crepe. 

Mr. Jacoby: On acetate-rayon you have to have another 
color on your rayon. 

Chairman Meili: Yes, but you don’t get the discharge. 

Mr. Jacoby: No, 1 haven’t seen any work on that. 

Mr. Rogers: In using those resin finishes are they 
supposed to give cloth a soft, a harsh, or a full hand, 
comparable to the oil treatment that has been used in the 
past ? 

Mr. Jacoby: Well, they wouldn't exactly be softeners 
in comparison to sulfonated oils and so forth. You can 
select resins which will not give you too firm a hand, but 
Maybe 
some of the resin people may dispute me on that. If 


will not act as a softener, as far as I know. 


they have a resin which really is a softener I would also 
like to learn about it. 

Mr. Rogers: In applying those resin finishes, are they 
soluble in water or are they applied in a special solvent? 

Mr. Jacoby: Most of them are soluble in water. There 
are some that are applied as an emulsion, and some are 
applied in the suspended colloidal state. 

Mr. Rogers: Do you mean a water-colloidal state or 
solvent-colloidal state ? 

Mr. Jacoby: Water. 

Mr. Rogers: Do any of them use solvents? 

Mr. Jacoby: Not that I know of. The question there, 
of course, is that you would introduce a tremendous item 
of expense and also a handling operation. There may be 
some. That would be a question that some of you gentle- 


men in the audience might answer, but as far as my own 
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experience is concerned and my own contacts I don’t 
know of them having been used in solvents. 

Mr. Rogers: Primarily they are in colloidal suspension 
and imprinted on the goods, and they depend on the 
temperature to set, is that correct? 

Mr. Jacoby: They are cured by a temperature treatment 
at around 300° F. 

These prints I speak about here on color fixation are 
applied on either a mangle or a quetsch after printing and 
steaming and then dried. They are in water solution. I 
might say on the fixation of these acid and direct colors 
the best method we have found has been to take the goods 
from the print machine and then age them. And as long 
as they should be soaped anyhow, on account of the pos- 
sibilities of trouble with a resin, the sequence would be to 
print, age, apply the resin, cure, and then soap. In that 
way you only introduce the one handling in between, 
eliminating an extra washing. There will be no washing 
them and treating them and then washing them again. 
Also, another valuable part of that is that by applying 
the resin you fix the colors so they will stand a much more 
severe soaping, get all your print thickeners out and make 
your goods much more readily finishable in the soft finish 
that might be desired. 

Mr. Hirsch: You briefly touched on the question of 
fixation of pigments with the resins. Have you made any 
experiments with the fixation of pigments with either latex 
or combination of resin and latex? 

Mr. Jacoby: All the experiments we have conducted 
have been with trade products, and as far as I know 
none of them contained latex. We have never made any 
specific experiments with latex. 

Mr. Rogers: 1 think some work has been done on that, 
in combination with latex, the apparent object being to 
improve the softness to some extent. 

Mr. London: The figures on shrinkproofing were in- 
teresting. Is that the new Sanforset process? 

Mr. Jacoby: No, it is not. This is a resin treatment. 

Mr. London: What is the Sanforset process? 

Mr. Jacoby: I refer you to Cluett-Peabody to describe 
the Sanforset process. It is not a resin treatment. I 
did not mean to be abrupt in answering that question, but 
that is a patented process controlled by Cluett-Peabody, 
and all the details should come from the holder of the 
patent. 

Mr. Mannheimer : In printing there seems to be a rather 


It is not really my duty to discuss it. 


wide dissension as to what byproducts outside of urea 
should be used. For instance, I have heard trisodium 
phosphate recommended. I have heard hexamethylenamine 
recommended, and various other things, but they just don’t 
seem to fit under one hat. 

Mr. Jacoby: 1 don’t think you could find an industry 
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in which there is a greater variety of opinion than there 
is in the finishing industry. We have investigated a lot 
of these products that you mention and also some com- 
mercial products on the market that have wonderful prop- 
erties, and after all of the study which we have made 
we come back to the proposition that we have not found 
anything superior to the simple plain urea process which 
is the cheapest of all of them. This after all, is also an 
advantage. We have tested a good many commercial 
products which have been recommended for that purpose. 


One point which I think might explain some of the 
consideration is this: Show a person who is not familiar 
with this at all a test of goods printed with direct color 
that has been soaped at 140° F. and you will get some 
favorable results. There is that first acid and direct color 
print that I held up. That is the untreated piece, soaped 
at 140° F. in a Launderometer. Of course, there is some 
staining of the white, but at the same time it is very slight. 
I think that really is a remarkable showing when you 
realize that that has been in the Launderometer a half 
hour at 140° F. Some people who have recommended 
various products, and say, we have figured 20 per cent, 
come along with some XYZ and said, “Take 10 per cent 
of this and 10 per cent urea, and make a print,” and they 
get pretty good results. Well, a man who has never 
seen a print like that will say that is a wonderful job for 
a direct color or an acid color on rayon. But we 
have not found anything that is any cheaper than urea, 
and if we replace the 10 per cent of the product they 
recommend with urea, in other words, put 20 per cent 
urea in, we find we have equal or superior results. 

But, to a man not familiar with it at all, he might feel 
there is certainly a lot of advantage in that proposition. 
However, in every comparison we have made, we have 
not found anything better than the urea—I will put it 
that way—which does not mean at the same time that it 
does not exist. 

Chairman Meili: | might mention along that line that I 
have made quite some tests in printing with urea and also 
with other substances. Mr. Jacoby showed us that some 
dyestuffs are very satisfactory with urea and others are 
not satisfactory. You will find other products which will 
be satisfactory for a dyestuff which are not satisfactory 
with urea, but urea will give you the best general results. 
You will find far more dyestuffs that work with urea, 
and you cannot have a method which will work with one 
dyestuff while for another dyestuff you have to use 
another method. So it is to our advantage to have one 
method for all the dyestufis, and urea, I believe, is the 
one product that gives the best general satisfaction. 


Mr. Jacoby: So we have found. 
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NATIONAL DEFENSE 


and the Relation of the Textile Industry Thereto* 


LIEUT. COLONEL VERE PAINTER** 


FTER reading the announcement of this meeting I 
felt somewhat like a sheep that is being lead to 
slaughter as I note that, in addition to the mem- 

bers of the Association, there has been invited to be present 
a number of executives of textile mills that are now engaged 
in making cloth for the Army and that these executives, 
as well as the members of the Association, have been told 
that I would answer any and all questions that they might 
ask. Frankly, my first reaction to this was to take an 
inspection trip to the West Coast and send John Grady 
a wire telling him to count me out ; however, after thinking 
it over, I decided that inasmuch as most of you are my 
friends I would stick my neck out and let you fire away. 

Before we reach the Quiz program I will try to give 
you some idea of the progress that is being made toward 
obtaining sufficient textiles and clothing to enable the 
soldier to use in comfort the more spectacular items, such 
as guns, tanks and airplanes. 


Clothing an army in an emergency is a simple matter 
provided that at the beginning our reserve stocks are 
sufficient to provide for the first six months of that 
emergency. However, in spite of all our plans and good 
intentions we always drift into these emergencies in a 
highly unprepared condition. This emergency was no 
exception to the rule; stocks of clothing and textiles from 
which to make clothing were practically non-existent last 
June and, as usual, we were required to start from scratch. 

We were better prepared in some respects to meet this 
emergency than we ever had been before in that we knew 
what we wanted, where to get it, and how best to go 
about it; requirements have been computed in such a 
manner that it would have been a very simple matter to 
buy the many millions of yards of textiles that we re- 
quired if it had not been for the fact that there were two 
very important factors missing. We did not know how 
many men were to be mobilized, nor when; and we did 
not have money, other than our regular appropriations for 
the fiscal year 1941. 

In June and July our entire 1941 clothing and equippage 
funds were obligated. It was not until September that 
other funds were made available, and it was not until the 
draft bill and other personnel legislation was passed that 
we had any definite idea as to how many men were to be 
mobilized and when they would be called. 

New 


*Presented at meeting of Northern 


November 15, 1940. 
*War Department, Quartermaster Depot, Philadelphia, Pa. 


England Section, 


March 31, 1941 





In such emergencies as this it is only natural that the 
general staff desires to mobilize men as fast as they can 
call them to the colors and we, of the supply corps, would 
like to obtain supplies fast enough to meet the mobilization 
rate; however, we cannot escape the fact that time is 
required to obtain textiles and clothing. The textile manu- 
facturer after obtaining a contract must buy his wool, 
have it scoured, convert it into tops, have the tops dyed 
and blended, spin the yarn, weave sample pieces until he 
has produced a satisfactory sample, then proceed with 
quantity production of the cloth. If all these operations 
are conducted in the same plant, which is seldom the case, 
the manufacturer may be able to produce a satisfactory 
sample within forty-five days and make a small delivery 
in sixty days. However, it will be found that normally it 
will be ninety days before the woolen or worsted textile 
manufacturer can get into peak production. 


Contracts for clothing cannot be entered into until there 
is sufficient material available to insure an uninterrupted 
production in the garment manufacturing plant; therefore, 
contracts for the garments cannot be let in less than 
ninety days after the purchase of the textiles. It takes 
the garment manufacturer approximately forty-five days 
to get into peak production ; therefore, it is easy to see why 
we say that it normally requires a minimum of five months 
from the time we purchase textiles until we are ready to 
begin to issue clothing to the soldier. 

In June we purchased 10,500,000 yards of woolen and 
worsted fabrics for delivery in five months and 1,000,000 
The blankets have 
Since June 


blankets for delivery in four months. 
been delivered and so has most of the cloth. 
we have increased our purchases of woolen and worsted 
fabrics to somewhere between forty and fifty million 
yards; we have purchased a total of over four million 
blankets and our cotton purchases have amounted to 
approximately fifty million yards. This is a lot of cloth 
no matter: how you look at it. 

In addition to the large purchases of cloth, large con- 
tracts for garments to be made from the cloth have been 
awarded, and deliveries are being received in such large 
quantities that it is very difficult to inspect the goods 
properly. 

The organization of an inspection force of sufficient 
size to properly protect the Government's interests in these 
large purchases has been a major problem in itself. Early 
in the summer we established branch inspection offices in 
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Lawrence and Pawtucket ; at each place we put one of our 
old permanent inspectors in charge and assigned him the 
duty of supervising textile inspection in all plants within 
the radius of approximately thirty (30) miles of his 
station. We hired locally as many competent inspectors 
as we could find to assist each one of those permanent 
inspectors. In addition to these two inspection districts, 
we had contracts scattered from Maine to Alabama and 
from the Atlantic to the Pacific; but within thirty days 
after the contracts were awarded there was an inspector 
assigned to each plant. This took care of the organization 
of field inspection, but we still had the problem of examin- 
ing the cloth upon receipt at the Depot. We have solved 
this problem by taking numerous shortcuts and by working 
our inspection force two shifts per day. In fact, we are 
receiving at the Philadelphia Quartermaster Depot between 
one and two million yards of cloth per week; this cloth 
is being inspected and warehoused as rapidly as it arrives 
and we have experienced no great difficulty so far in the 
inspection of the material. 

The difficulties encountered in the manufacture of this 
enormous quantity of textiles during the past four months 
have been surprisingly few; some mills have had difficulty 
in obtaining wool of the proper grades, a great many have 
been pushing their production so hard that they have had 
excess shrinkage in their product. However, we have in 
most cases accepted their goods with a compensating 
reduction in yardage in order to protect the Government’s 
interest and at the same time use the goods. Of course, 
we have had shade difficulties and we always will have, 
but I believe that the mill men present this evening will 
bear me out in the statement that they have had far less 
trouble in this respect on these contracts than they have 
had in the past. Now this improvement in shade matching 
has not been the result of any special effort on our part, 
but I believe is due to a better understanding among the 
manufacturers as to what we require; and naturally the 
dyers having dyed large quantities in the past few years 
are more competent to meet our requirements. 

The question of shade control on olive drab fabrics is a 
subject to which we have given a great deal of thought and 
study during the past several years. When I was first 
assigned to textile duty, a brother officer advised me to 
develop a formula for olive drab that would give us an 
absolute match in all fabrics. I have learned a whole lot 
about the difficulties of shade matching since that time; 
however I am a long ways from developing a formula that 
will insure the manufacturer against rejections on account 
of shade. I do believe that we can help you manufacturers 
some in this difficult problem. As a matter of fact, we are 

now taking steps to purchase, from manufacturers who are 
satisfactorily matching our shade of worsteds, samples of 
their dyed top, and after we obtain these tops, we intend 
to issue to each contractor a sample of the fabric along 
with samples of the dyed stock that went into the fabric. 
This should be of great help to all of your dyers; but 
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there is one thing that we must keep in mind, and that is 
the fact that due to the complexity of the blend of dyestuffs 
that go to make up the olive drab shades, we are very liable 
to ruin a perfect dye job in the finishing room if we do not 
exercise proper control of all operations. 

At the New York meeting of your Association, I ex- 
plained the fact that the olive drab shade was obtained 
by blending an olive and a brown with white, and that 
the olive and the brown were both mixtures of six or 
seven dyestuffs of very delicate shades. I am sure that this 
was news to a great many of the audience; in fact, | 
have had people question the accuracy of my statements 
since then. I assure you that the statements were true, 
and I would be glad to demonstrate the fact to any of 
you that care to visit me in Philadelphia. 

While we are on the subject of olive drab I want to tell 
you a story of the origin of this shade insofar as the Army 
is concerned. This story was told to me by Dr. France, 
former Dean of the Philadelphia Textile School, a man 
whom you all know. Dr. France stated that some time 
in the early days of this century a board of Army officers 
met with him to select a suitable color for use in the Army 
woolen uniforms; they expressed a desire for a color that 
would blend with the normal background of the country 
and make man as nearly invisible as possible. After long 
discussions and several meetings someone got the brilliant 
idea that inasmuch as a quail was very hard to see when 
on the ground, that the color of its feathers should make 
an ideal color for a uniform; so the board immediately 
adjourned and went hunting. After tramping through the 
countryside for a considerable length of time and taking 
numerous trial shots they were lucky enough to shoot a 
few quail; they proceeded to pluck the feathers from these 
birds, after which they ground them up and made some 
sort of a pad from the resulting blend. They then took 
this pad and requested the textile manufacturers to match 
it; the result was the color we now call olive drab. 

We hear a great deal about the effect of coior on 
visibility in connection with efforts to camouflage men and 
material. In my opinion there is a great deal of misunder- 
standing in this connection. The olive drab color may be 
ideal against a dead background yet is very visible against 
other backgrounds. Visibility of an object is a matter of 
the light reflecting qualities of that object as compared to 
the light reflecting qualities of the background. There- 
fore, if we attempt to camouflage an object by use of 
color we obtain satisfactory results against one background 
only, and unsatisfactory results against other backgrounds. 
In other words, we need a different pattern for each back- 
ground; obviously, it is impossible to have the soldier 
change uniforms every time that the background changes. 

In closing this little talk and before we get tangled up 
in the Quiz program, I would like to give you all a little 
advice about Government work: ; 

(a) Before submitting your bid study the specification 
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invitation to bid. These documents mean just 
what they say and an excuse that you did not read 
the specification will not exempt you from comply- 
ing strictly with all provisions. 

(b) Carefully prepare your bid in order that it may be 
strictly in accordance with the terms of the invita- 
tion. We are frequently asked the question as to 
whether or not an alternate bid may be submitted, 
based upon exceptions to the terms of the invitation. 
Obviously, such a bid cannot be considered as it 
would not be fair to other bidders. 

(c) No one can help you get a contract for textiles; 
if you submit a bid in the proper form and are low, 
you will be awarded a contract if you are a legiti- 
mate manufacturer of the material bid on. 

(d) After you obtain a contract assemble your materials 
and get them approved before going into production. 

(e) Be very careful in your sample work; it does you 
no good to doctor up a sample in order to get it 
accepted for shade unless your subsequent produc- 
tion is going to be of the same shade. 

({) When in doubt on any provision of the contract, 
consult the Contracting Officer, he will gladly give 
you all the information you desire. 

(g) If you should run into trouble do not hesitate to 
let us know, as we are just as anxious to see you 
satisfactorily perform a contract as you are to avoid 
trouble. 

DISCUSSION 

Q: You remarked about some efforts you made to over- 
come the diversity of shades; so why not take two dyers, 
two manufacturers and two men from your department 
and set up a formula? 

A: Your question raises a very good point, and if it 
were not for the present emergency we would work along 
the lines you suggest. We have a chart here showing 
the various shades of top that go into these fabrics, and 
furnishing the manufacturer with samples would be the 
ideal way to control the shade ; but unfortunately we haven't 
the time to do it. 

Q: Some of the mills cannot see the logic of a boiling 
soap and soda test on a fabric that will not be washed. 

A: In most of the recent specifications issued during 
the last two or three years this test has been eliminated. 

Q: What kind of illumination is used at the Depot? 

A: God-given illumination, a true north light. We do 
not use artificial light yet, as we feel it would do us no 
good unless every mill in the country was similarly 
equipped. 

Q: Suppose you had a shade that was sensitive to a 
particular light ? 

A: We don’t care how it looks under an artificial light ; 
we still use just a north light. 

Q: Some government specifications allow a 2 per cent 
leeway in the width of the fabric, why doesn’t yours allow 
this? 
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A: I believe you refer to the navy specification. We 
never like to put in a minus width because we know you 
people would work to the minimum. 

Q: Your specifications for the Merino shirting call for 
not less than 80 per cent wool. Does that mean on an 
oven-dry basis, and will you allow a 2 per cent tolerance? 

A: It calls for 80w/20c on an oven-dry basis. Yes, 
we will allow a 2 per cent tolerance. 

Q: Why are your textures so fine? 
the finest and hardest to make. 

A: It wears better. 

Q: I wonder if it had 5 or 10 per cent less picks if it 
wouldn’t be satisfactory? 


Your serge is 


A: It was designed a number of years ago to give it 
more strength. 

Q: How are most of the uniforms cleaned? 

A: Dry cleaned. 

Q: Two or three years ago color charts were issued. 
Are they used today? 

A: Yes, but some of these colors cannot be purchased 
today. 

Q: The wear of a textile garment is based on abrasion. 
Why? 


A: Most of your wear is due to flexing and abrasion. 


You have breakage test but no abrasion test. 


We would like to obtain a wear testing machine that would 
give good tests. Samples tried on abrasion machines give 
different results as it depends on the sandpaper used. I 
have not yet found an abrasion tester that I am satisfied 
with. 

QO: Is the mechanizing of the army making any change 
in the kind of uniforms used? 

A: Yes, it is. It now seems as though each man in the 
army is going to have a different style of uniform. 

Q: Can a blanket be made a pound lighter, and is it 
true as claimed that it would be just as warm if it were 


2 


made of a combination of wool and artificial fibers: 

A+ I don't believe all claims. I would like to test it in 
our thermal tester. As long as we can get the wool we 
want the wool. There are other things we can’t do; 
we can make a cotton warp and a wool filled blanket, but 
it would be more absorbent and would become clammy 


on account of its absorption of moisture. 


? 


Q: What does the army do about new fibers : 

A: We are always testing and we run all the tests we 
can to determine if they have any military value. That is 
how we came to have rayon fabrics. If we run short of 
wool we would like to have something to go on. 

Q: Have you ever tried knitted blankets ? 

A: We have recently bought some knitted blankets, 
but one of their disadvantages is their excessive shrinkage. 

Q: Has the climate any bearing on a soldier’s uniform? 

A: Yes. In the South 


he is furnished with a cotton uniform. Depending on the 


Here, he has a wool uniform. 


climate, he is furnished with the kind of cloth needed. 


(Concluded on page P183) 
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Streamlining of Textile 








Colorists 


DYEING AND FINISHING MACHINERY 


and Present Day Needs* 


WALLACE TAYLOR“** 


T has been my good fortune to have had a certain 

amount of training as a cotton goods bleacher and dyer 

before I entered the machinery sales field. Through 
machinery sales effort and technical development, a great 
deal of engineering information and experience can be 
obtained. Such experience is very similar to an additional 
education. 

Streamlining of textile processing machinery for the 
bleaching, dyeing, printing, and finishing trades has tied 
in to some extent with the very intense program of the 
automobile industry, although it is a fact that finishing 
machinery manufacturers resorted to so-called stream- 
lining as far back as 1931. 

This start was made on such items as gas singers, which 
prior to 1931 were somewhat ungainly types of equipment 
with the minimum amount of protection to keep smoke 
within the machine itself. Old-type machines were not 
operated at very high speeds. A gas singer, as now offered 
to the trade, is built fully enclosed. We understand from 
some of our friends that they are operating these new type 
singers at 300 yards per minute, and in one or two in- 
stances close to 400 yards per minute. This high speed is 
possible through new combustion control features for any 
fuel such as city gas, natural gas, gasoline, etc. In my 
opinion, the modern high compression type two-burner 
and three-burner cotton goods singer is representative 
of the real streamlined job. 

Possibly the most striking attempt at streamlining is 
in new designs for machines such as light mangles, padders, 
etc. It is now possible to use heavy-welded steel side 
frames in such designs, eliminating the old handwheels 
which made it necessary for the operator either to reach 
high or to climb on to the machine to adjust pressure, 
raise the top roll, etc. 

Recently we have developed a novel pressure arrange- 
ment which should become generally accepted by the 
up-to-date dyer, and also by the finisher who is called 
upon to produce some of the special finishes where the 
pressure must be controlled within very fine limits. This 
consists of built-in special air pressure cylinders which 
are supplied with compressed air from available mill lines 
at any constant pressure from 30 pounds to 60 pounds per 


square inch. Through the medium of an ingenious panel 





*Presented at meeting, Rhode Island Section, November 15, 1940. 
**Sales Manager, The Textile Finishing Machinery Co., Provi- 
dence, R. I. 
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control it is possible to operate the padding machine or 
mangle at some 500 pounds to 2,000 pounds on each side 
of the equipment. The panel equipment can be installed 
to give either positive gauge readings or indicating pen 
diagrams showing the pressure on each side. It is possible 
to adjust either cylinder to correctly balance the pressure, 
or to throw the machine slightly out of balance from side 
to side if an adjustment has to be made to obtain even, 
practical results in either dyeing or finishing. Incidentally, 
the use of the instruments makes it possible to keep 
records, and no more floor space is required than on the 
conventional or older type of equipment. 


We continue to build the same design of machinery 
with a lever and weight pressure attachment controlled 
by a worm and worm-wheeled attachment, handwheel, 
etc. All of the moving or rolling parts in these pressure 
attachments have recessed anti-friction bearings for clean- 
liness, correct lubrication, smooth operation, etc. 


Altogether, a great deal has been accomplished in the 
redesigning of such machines. They are very sturdy little 
units with low headroom and with rolls as large as 
18-inch diameter. The nip line is easily accessible to an 
averaged size operator standing on the floor. Machines 
of this type are being operated under average conditions 
between 100 yards and 200 yards per minute, with a very 
simple driving arrangement incorporated into the general 
setup. 

While we are talking of padders and mangles, it is 
probably well to call attention to the fact that into this 
picture we have also introduced many new features in 
roll construction, such as special rubber compounds, stain- 
less steel, copper, nickel alloys, etc., to meet the require- 
ments in dyeing, or treating in open width, materials from 
the sheerest weight cottons and rayons up to and including 
very heavy cotton and mixed goods. 


Another illustration of modern streamlining, and possibly 
Within the 
past six or seven years Sanforizing machines have de- 


most important, is Sanforizing equipment. 


veloped at a rapid pace in the direction of streamlined 
results. Any mill man or engineer will admit the modern 
Sanforizing machine with its enclosed main cylinders 
and special arrangement of blanket drying cylinders prob- 
ably represents the last word in appearance. As a matter 
of fact, appearance in a great many instances creates a 


We 


definite influence on the sale of such equipment. 
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might term Sanforizing machines of the modern type as 
practically 100 per cent streamlined. 

Calenders are another type of finishing machine which 
have gradually begun to show evidence of streamlining 
ideas. Of course a calender is not as easy to modify as 
other machines which we have already mentioned. Due 
to the fact that stability and ruggedness are essential in 
designing certain types of calenders, it is still necessary 
to use cast iron side frames and supporting structure. 
Yet, the present-day calender is now offered with all excess 
bracings and fittings eliminated, and we believe it a more 
graceful looking machine with considerably more eye 
appeal. Enclosed gearing multi V-belt drives, self-aligning 
anti-friction bearings, etc., have given improved appear- 
ance. “Even the modern hydraulic equipment has been 
modified so that the base of the pump is now fitted with 
a directly connected motor, eliminating all intermediate 
gears of the open type, ete. 

The past nine or ten years have taxed the ingenuity of 
any machinery company in the attempt to interest mills in 
machinery purchases. It is a self-evident fact that with the 
volume of used machinery thrown on the market since 
1930 it has been absolutely essential to do a lot of new 
designing and development work in order to interest the 
more progressive mill organizations. 

We are continuing to develop such machines as open 
width washing and soaping machines, including special 
streamlining features, the use of stainless steel and non- 
corroding metals which allow the designer to make eye- 
appealing equipment. Examination of photographs or 
actual installations of such machines, with motors directly 
connected to the bottom nip roll of each sets of nips, 
will show the many advantages obvious where D.C. variable 
speed motors are used, in controlling warpwise tension 
on special fabrics. The range of speed in yards per 
minute is very flexible. The class of goods which can be 
processed over one machine of such design can vary from 
the sheerest rayon or cotton to such fabrics as duck and 
heavy linen. 

To illustrate the detailed study which has been carried 
out by the designing engineer, we might mention the 
folder or plater which is commonly used in heavy cotton 
goods finishing plants. The present-day folder has been re- 
designed and streamlined so that it now consists of an 
arrangement of supports with properly shaped rods, 
anti-friction bearings, and a more smoothly operating 
backward and forward swing motion. 

High speed tenters are receiving a great deal of con- 
sideration, although the straight automatic ball bearing 
equipped tenter, which was designed and patented by my 
company in 1931, leaves little to be desired in addition 
to what has already been in use in many plants throughout 
the country. We have also designed a swing motion tenter 
upon which all open gearing has been eliminated, and in 
which anti-friction bearings have been used, thereby per- 
mitting very high speed operation with a wide range of 
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control. Development of new designs for machinery such 
as swing tenter frames represents a considerable amount of 
engineering, and the cost is really a goodly sum of money. 

A great deal of thought is being given to printing 
machines, but we propose to start in the right direction. 
For instance, we believe that there is definite need in the 
printing trade for a very heavy duty, high-speed machine 
to print fabric up to 36 inches wide, where fine patterns 
are required by the market, for example, in the shirting 
trade. 

In my opinion a really satisfactory high-speed printing 
machine has not yet been developed, for it becomes evident 
that with speeds in excess of 100 yards per minute there 
must be certain features of synchronization available be- 
tween the main cylinder and the printing rollers which 
are not yet available to the printer. 


——— 


MEETING, PHILADELPHIA TEXTILE SCHOOL 
STUDENT CHAPTER 
HE 28th regular meeting of the Philadelphia Textile 
School Student Chapter was held at the school on 
March 4, 1941. 

Chairman Ralph Hoey presented William A. Keeter 
of the R. J. Ederer Thread Co., Philadelphia, Pa., as the 
speaker. Mr. Keeter delivered an interesting lecture on the 
raising and processing of flax as practiced in the United 
States at present, pointing out the increased demand for 
domestic flax since the outbreak of war in Europe. The 
lecture was weil illustrated by samples of domestic and 
foreign flax straw and processed flax in the various stages 
of conversion to thread. At the close of his lecture Mr. 
Keeter answered questions asked by the members. 

Respectfully submitted, 
JoserpH E. Dunson, Secretary. 


National Defense— 
(Concluded from page P181) 


Q: If you could control shrinkage on knitted fabrics 
would they be used more? 

A: Yes. 

Q: Would it be much easier to match with 3 colored 
stocks than with 2? 

A: I believe that if you have enough leeway between 
two colors, brown and olive, you can get it. In using 4 
colors you have 4 chances of going wrong instead of 2. 
I find that most of the trouble is in the finishing depart- 
ment on account of carbonizing, when it goes in it’s all 
right, but when it comes out you don’t recognize it. 

Q: I understand that many of these colors are fulled. 
Is it found that many of the shades change due to atmos- 
pheric acid? 

A: Fabrics will change aiter the first 24 hours but not 
from the atmosphere. 
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PUBLICATIONS AND TEST MATERIALS, WITH PRICES 


American Dyestuff Reporters 
Back numbers less than 2 years old can be obtained from Howes 
Publishing Co., 440 Fourth Ave., New York City; earlier numbers from the 
Secretary of the Association, Lowell Textile Institute, Lowell, Massachu- 
setts. Prices postpaid: 50c each to non-members, 35c to members ; complete 
volumes $5.25 to non-members, $4.50 to members. 
Year Books 
From the Secretary, Postpaid 
Current volume, to non-members, $3.50; to members, one extra copy 
per member $2.50. Back numbers, to non-members, $1.50; to members, 
$1.00. 
Reprints from the American Dyestuff Reporter and Year Book 


From the Secretary, Postpaid 


Light Fastness Reports, I, II, III, bound together.............. $1.00 
Re I NOE, 0, SCORE D. occ ccenssicsnwacesweseses .20 
EN POT eT ere Tere eT TT eee errr Te Tee .30 
Peer e ee rere reer Tee eT eT ore ee .20 
Wool Carbonization, I, II, ITI, Sulfuric Acid.............0000. 50 
Wool Carbonization, IV, V, VI, Sulfuric Acid and Aluminum 
CEL ATES SORE ce Ete Sime ar Or Or re EER EAY eke wa 50 
Determination of Wool in Wool-Cotton Textile Materials...... 40 
en ee eer 40 
NS RR SO ae ar reer err 40 
I ee ey er eee ere 40 


Extraneous Matter in Textile Materials 

Reprints of Researches by the Association at the National Bureau of 
Standards may be obtained from the Superintendent of Docu- 
ments, Washington, D. C. 


Materials for Tests 


From Chairman of A A.7.C.C. Research Committee, Lowell Textile 
Institute, Postpaid 


Knitted Worsted Tubing, under fifty yards, per yard.............. $ .23 
Rity to ninety-time yards, yer yard... .........csccesscaces .20 
I i ccsceanannsecdseenechedeses 18 

Washing Fastness Standards, Cotton, per set...............06. 1.00 

oe See ere ree 1.00 
i 6Ge6 555 sect csaeunes 1.00 

ee NN oni aes dd oh R we was Kaede sa's,e's 1.00 

Rubbing (Crocking) Fastness Standards...............eeceeees 1.00 

Te ey ee eer rrr .20 
SSIES, SPS NPE eC ae mene RO ee ne ae cree .50 
REESE ee eee ee ree a ee 1.00 

Crock-Meters, from W. C. Durfee Co., 114 Federal St., Boston, 
Di Sr hiti cheeks tthevhinkesacsekewnhake esa ew sna 12.50 

Commter, attached, AcqiOMAl 6.6.6.5, 6.6.6.5 010.60 :0\0.0:0:5.00.06 000.00 0. 6.00 


Launderometers, from Atlas Electric Devices Co., 363 West Superior 
St., Chicago, Illinois. 
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RESEARCH FOR PEACE DEFENSE 
EGARDLESS of the outcome of the present war, 


there is one thing which may be considered as a 
certainty. All the nations actively engaged in it from the 
Pacific Ocean to the north Atlantic will be impoverished 
when peace comes. Each will be forced to sell as much in 
the world markets and to buy as little as possible. With 
all of Asia and all of Europe adversely affected by war, 
if not actively engaged, the markets remaining out of the 
war zones are relatively small compared to normal condi- 
tions. The relatively few small nations which have not 
already become active in the war either in Europe or Asia 
most certainly are not enjoying peace time freedom of 
trade and most of them are allowed very little freedom. 

If the United States remains out of the war as far as 
active hostilities are concerned it will be the one large 
market which does remain out. However, as far as produc- 
tion is concerned, this country already is active. The end 
of the war will witness the closing down of the war 
industries and the throwing out of employment millions 
who have been working in them. Therefore, from a busi- 
ness point of view, peace is going to present serious 
problems for this country. 

There are two general ways by which a nation can be 
made prosperous and all its employables be given employ- 
ment in peace times. One is to export in large enough 
volume the raw materials and the manufactured products 
of that nation. After this present war, that is exactly what 


a good many nations will have to do. 


They will have no 
choice. 


The competition between them will be keen and 
the prospects are that more hours a week and lower wages 
will be required of labor. If these nations are going 
to remain solvent, if they are going to meet the obligations 
they have taken on to get the money to fight the war, 


March 31, 1941 


their people will have to work harder, longer, and for 
less, toward that end. 

If the United States is going to take an active part in 
this competition, if it is going to depend upon foreign 
markets for peace time prosperity, the outlook is that the 
working week will have to be increased from the present 
standard of forty hours, to fifty, sixty or even more 
and that wages will have to be reduced to a marked degree. 
It does not seem possible that competition with other 
nations, in which the standard of living has been reduced 
to low levels and more work is demanded of all who work, 
can be met without reducing living standards here and 
doing more work. 

The other way of creating peace time prosperity is 
through the creating of new necessities toward the end 
that demand at home can be increased to such a degree as 
to require the labor of all the employables to produce what 
is needed to meet the old and the new demands. This is 
where research comes in. That new necessities can be 
created and can be sold in such volume as to make all the 
new jobs required is indicated by the fact that the 16 
necessities of 1840 grew to 94 by 1940 and by the record 
of such industries as the automobile, the electric home 
appliances, the radio, rayon, etc. 


New necessities and the industries which produce them 
are created in three steps. First, there is the research 
which discovers and develops them. Second, there is the 
production, the efficient manufacturing which make it 
possible to turn out these new necessities at costs which 
place them within the reach of the maximum number of 
people. Third, there is the creating of the demand, by 
advertising, personal salesmanship, and demonstrations 
which make these new things seem like necessities to the 
rank and the file of the people. 

After the war, there are going to be great manufacturing 
plants for which there is no longer any use. Unless some- 
thing is developed which can be produced in them some 
of the buildings will remain vacant. If something new can 
be developed and brought to the stage of commercial 
production before these plants are abandoned, it may be 
possible to change many of them over and produce some- 
thing in the way of a new necessity. To do that, however, 
much planning must be done now and work of carrying 
out the plans must begin at once. 


Among the new things which are needed are substitutes 
for everything we now import for which substitutes can 
be developed and produced from raw material which is 
available in the United States. 
naturally comes to mind is silk. If we continue to depend 
upon Japan for silk and fail to find and create a demand 
for a thoroughly satisfactory substitute for silk, if we 
do not produce that substitute in sufficient quantity, if we 


One such thing which 


do not solve, in a practical manner, all the problems such as 
dyeing, weaving, knitting, etc., connected with using that 
substitute, if the new machinery which will be needed is 
not designed and made, with enough in actual operation 
to meet demand by the public of finished products, we 
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are still dependent upon Japan for silk. So long as we are 
dependent upon her our position in our own market, to 
say nothing of world markets, is not as strong as it would 
be were we entirely independent. 

What holds true in the case of silk is true in the case of 
everything else which we import. After this war we may 
expect every nation to strive to become just as self- 
sufficient as possible and to spare no effort to sell in world 
markets. That nation which is in the position of controlling 
any raw material or finished product is enjoying a marked 
advantage so long as other nations are dependent upon 
what it virtually, if not completely monopolizes. 


Of course, all nations realize this. Therefore, we may 
look forward to an international research race. The 
substitute research which has been conducted in Germany 
for so many years, toward the end the nation may be made 
more self-sufficient, is bound to be taken up by all nations 
to a greater and greater degree. The nation which main- 
tains the lead in this field of research is likely to prove 
to be the strongest nation in the world. One reason why 
it will become the strongest nation will be because it enjoys 
an advantage in the markets of the world. 


Already we have had the expereince of being dependent 
upon Germany for dyestuffs and chemicals because we 
failed to develop our dyestuff and chemical research to 
the degree necessary to make us self-sufficient in this field. 
Not until the first World War did we come to realize 
the error into which we had fallen. If we fail to look 
ahead now and carry on the research needed to meet new 
requirements and if some other nation does, we will find 
ourselves once more dependent upon a foreign nation for 
much that we need in certain fields but which after suf- 
ficient research we could produce right here. 


There is but one way in which we can prevent a business 
depression which may prove more disastrous than anything 
we have known in the past and that way is through re- 


search. If this war lasts for a number of vears, if we 








carry out a defense program during the course of this war 
and should we become actively involved in it, we are 
rather certain to discover, at the end, our national debt 
has increased to around 100 billion dollars. If the interest 
on this debt averages three per cent the interest charges 
on it alone will amount to three billion dollars. When we 
add to this the state, county and city debts, and the debts 
of all units of government which borrow money, the fixed 
charges due to public debt run into large figures. 


In spite of all the theories to the contrary, experience 
demonstrates the only way to meet even the carrying 
charges of public debt is through production which shows 
a profit to capital and to labor, which earns returns on 
investments and pays wages to wage earners. The maxi- 
mum production results only from the use of the most 
efficient machines. Such machines require less labor than 
poorer or no machines. We seem to have reached the 
point where prosperity requires the development of many 
vast new industries. Temporarily, the defense program 
serves to fill the gap. When that program is completed, 
however, conditions will be far worse than before unless 
something practical and definite is done to meet the 
condition. That something depends primarily upon re- 
search. There is no other way of taking the first steps 
necessary to create those new industries we must have. 


During the past ten years there has been a dearth of new 
industries. In the mean time the efficiency of our present 
ones has been increased. For a unit of production the 
average labor required is less than ever before. The 
necessity of increasing war production will tend to reduce 
the labor per unit of production in every industry to a 
still greater degree. New industries, a greater number 
of them and larger ones are absolutely necessary to fend 
off disaster. This means every research laboratory in this 
nation needs to devote as much time and attention as 
possible to the sort of work which shows the best promise 


to paving the way for new industries. 








TRADE NOTES e 





@ JOIN QUAKER 

Edwin R. Baker has joined the Quaker 
Chemical Products Corp. as head of the 
laboratory sales and service department 
serving the textile industry. Mr. Baker 
is a graduate of Yale University and Suf- 
folk Law School. He was previously in 


day, March 11th. 


@ S.0.C.M.A. MEETING 

The Synthetic Organic Chemical Manu- 
facturers Association of the U. S. held its 
regular monthly luncheon meeting at the 
Chemists’ Club, New York City, on’ Tues- 
C. A. Mace, secretary, 
reported on various 


NEW PRODUCTS 





the production of brilliant shades of yel- 
low and of bright greens where fastness 
to light is not a requisite. It is not dis- 
chargeable with Rongalite C in neutral 
pastes, but discharges fairly well with al- 
kaline pastes. In union dyeings made at 


matters of current the boil, the wool is dyed considerably 








charge of the laboratory and manufacturing 
for a textile specialty house for many 
years. G. H. Rhodes, who previously held 




















this position, is now heading the textile 





research and development department. 

J. N. Murphy has joined Quaker’s tech- 
nical sales force in the South Carolina- 
Georgia territory. He is a graduate of the 
Philadelphia Textile School and has had 
several years experience in the dyeing and 
finishing of hosiery and finishing of cot- 






































ton goods. 















186 


interest to the members. The next regular 
meeting will be held on April 15th. 

@ GENERAL RELEASES 

General Dyestuff Corp., 435 Hudson 
Street, New York, N. Y., has recently re- 
leased circulars describing the following 
products : 

Dianil Yellow 5 GA—a bright, greenish 
direct yellow suitable for dyeing both cot- 
ton and rayon, piece goods as well as 


yarn. It is said to be especially useful for 


heavier than the vegetable fiber, while at 
about 150°F, unions of good uniformity 
are obtained. Circular G-230. 

Fastusol Turquoise Blue LGLA—a di- 
rect dyestuff suitable for producing, on 
cotton or rayon, greenish shades of blue 
which are said to combine unequalled bril- 
liance and clarity of tone with very good 
to excellent fastness to light. It is stated 
that it yields shades of a purity previously 
not obtainable even with basic dyestuffs. In 
combination with Fastusol Yellow L5GA, 
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it is said to produce the brightest fast to 
light greens obtainable with direct colors. 
While it discharges only moderately well 
with Rongalite C alone, shades up to a 
medium depth can be discharged fairly well 
with additions of Zinc Oxide 1:1 and Leu- 
-otrope W Conc. to the paste. It is stated 
that the product is also suitable for dye- 
ing pure silk and is very desirable for 
dyeing halfwool and _ hosiery. 
G-231. 

Celliton Fast Yellow GA—a dispersed, 
direct dyeing, acetate dyestuff which pro- 
duces bright, fairly greenish shades of 
yellow said to be of very good fastness to 
light. It is further said to be of excellent 
dispersion and, due to its very good af- 
finity and penetration and 160°F, it is well 
suited for jig dyeing. It is not affected 
by diazotizing and developing with De- 
veloper ON and can, therefore, be used 
for shading developed types. 


Circular 


In printing, 
it disperses with Monopole Oil, and is of 
value for the production of both bright 
yellows and greens. Circular G-233. 


@ JOINT CHEMISTS MEETING 

\ meeting of the American Section of 
the Society of Chemical Industry, jointly 
with the American Institute of Chemical 
Engineers, will be held on Friday, April 
I8th at 8:00 P.M. at The Chemists’ Club, 
52 East 41st Street, New York City. Dr. 
Lincoln T. Work will preside. 

rhe speaker of the evening will be Dr. 
\lexander Silverman, Head of the De- 
partment of Chemistry of the University of 
Pittsburgh. His subject, “Glass: Today 
and Tomorrow,” will be treated in a popu- 
lar as well as technical manner making 
the lecture of general interest. 

A dinner will be held at the Club prior 
to the meeting starting at 6:45 P.M. and 
non-members of the cooperating societies 
will be welcome at both the dinner and 
the meeting 


@ AMERICAN STANDARDS FOR 1941 

The American Standards Association 
recently announced publication of a new 
List of American Standards for 1941. In 
view of the importance of standards and 
specifications not only for every-day work 
but to speed up production to meet de- 
fense requirements, this particular list of 
standards will be of unusual interest to 
industry. 

More than 400 American Standards are 
listed, covering definitions, technical terms, 
specifications for metals and other ma- 
terials, methods of test for the finished 
product, dimensions, safety provisions for 
use of machinery, and methods of work. 
They reach into every important engineer- 
ing field and serve as a basis for many 
municipal, state, and federal regulations. 
Six hundred manufacturing, government 
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and user groups have shared in the de- 
velopment of these standards. 

These American Standards, developed 
as they are by the industrial groups them- 
selves working through the American 
Standards Association, represent the best 
in current practice. Provisions are made 
for their frequent review in order to keep 
them in line with a changing industrial 
set-up. Many of the standards listed here 
were brought up to date within the last 
year. 

This List of American Standards for 
1941 will be sent free of charge to any- 
one interested in the work. 
should be addressed to the American 
Standards Association, 29 West Thirty- 
ninth Street, New York, N. Y. 


Requests 


@ NEW WETTING AGENT 

An entirely new synthetic wetting agent 
which is non-ionic and _ non-electrolytic, 
and therefore compatible with almost any 
type of material, has been developed for 
the textile industry by Rohm & Haas 
Company, 222 West Washington Square, 
Philadelphia, Pa. Known as Triton NE, 
the new material is a high molecular 
weight complex organic alcohol. It is 
claimed to be the first synthetic which 
truly supersedes soap. 

According to Rohm & Haas chemists, 
Triton NE retains its activity with anion 
active materials such as soap, cation active 
materials such as quaternary ammonium 
salts, oxidizing and reducing agents, al- 
kaline scouring agents, hard water salts, 
acids as strong as concentrated sulfuric 
and bases as caustic soda. 

Triton NE was developed for use as 
a wetting and dispersing agent in sizing, 
desizing, dyeing, finishing, bleaching, strip- 
ping, and waterproofing. 

@ A.l.c. MEDAL 

The Medal of The American Institute 
of Chemists, presented annually for out- 
standing service to the science of chem- 
istry and the profession of chemist in 
America, will be awarded this year to 
Dr. Henry G. Knight, chief, Bureau of 
Agricultural Chemistry and Engineering, 
of the United States Department of Agri- 
culture, Washington, D. C., according to 
an announcement made recently by Presi- 
dent Harry L. Fisher, from the Institute’s 
office at 233 Broadway, New York, N. Y. 

The award is made in recognition of 
Dr. Knight’s outstanding accomplishments 
in the field of agricultural chemistry and 
executive and creative ability as adminis- 
trator of the four regional research lab- 
oratories recently established by Congress 
to search for new and wider industrial 
outlets for farm products. 

The medal will be presented to Dr. 
Knight at the Annual Meeting of The 
American Institute of Chemists to be held 


May 17, 1941, at Washington, D. C. The 
medal presentation address will be de- 
livered by Vice-president Henry A. Wal- 
lace, formerly Secretary of Agriculture. 


@ JOINS MATHIESON 

Eric R. Woodward, formerly associated 
with the Barrett Company, has joined 
the Sales Development Department of The 
Mathieson Alkali Works (Inc.), 60 East 
42nd Street, New York, where he is en- 
gaged in promotional work on new prod- 
ucts. For several years previously he 
had specialized in industrial sales work in 
both the heavy chemical industry and the 
petroleum industry, travelling extensively 
throughout the United States, Canada and 
Europe. 


@ PURCHASES BUILDING 

Purchase of the six-story brick build- 
ing adjoining the National Oil Products 
Company plant at Harrison, N. J., was 
announced recently by Charles P. Gulick, 
president and chairman of the board. This 
marks the third expansion at the plant in 
the past year. 

Contracts to remodel and modernize the 
entire structure, formerly occupied by the 
Manufacturers’ Can Company, were let 
immediately upon taking title, Mr. Gulick 
announced. The building will be used for 
additional warehouse facilities at the plant. 

The property, located between First St. 
and the Passaic River, adds 100,000 square 
feet of floor space and an additional one 
and six-tenths acres to the National Oil 
Products Company plant. 

According to Mr. Gulick, acquisition of 
this building rounds out the present prop- 
erty, which now boasts two city blocks with 
dock facilities on the riverfront. 


@ A.S.T.M. COMMITTEE WEEK 

The 1941 Committee Week of the Ameri- 
can Society for Testing Materials held in 
Washington, D. C., March 3 to 7, inclusive, 
at The Mayflower was marked by more 
meetings of the Society's technical com- 
mittees than have been held in any pre- 
vious year and by the registration of over 
1000 materials engineers and testing ex- 
perts. 

This Committee Week, as it has come to 
be termed, provides an opportunity for 
scheduling meetings of as many committees 
as wish to take part, in a concentrated 
period, thus conserving the time of mem- 
bers at meetings, traveling expenses, and 
the like. While the location of the meet- 
ings has influence on the number of com- 
mittees taking part, the unusual extent of 
these 1941 meetings and the results of the 
sessions is a definite indication of the in- 
tense activity in materials standardization 
and research as carried out by the A.S.T.M. 
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Practically every one of the more than 
200 meetings, including subcommittee and 
main committee meetings, were well-at- 
tended. Resulting from the discussions 
will be many new purchase specifications, 
testing procedures, needed research data 
on materials and other information. Most 
of the material will be included in the 
annual reports of the committees to be 
presented at the Society’s annual meeting 
in Chicago—June 23 to 27. 

There was notable acceleration of the 
Society’s work in developing quality speci- 
fications for materials undoubtedly brought 
about in large part by national defense 
exigencies, but also responsible is the more 
streamlined action which recently has be- 
come in effect in the Society’s standardi- 
zation procedure. 


@ USES OF SODIUM SILICATE 

Uses of sodium silicate as an adhesive, 
binder, detergent and deflocculant, are de- 
scribed in a new bulletin being distributed 
by the Grasselli Chemicals Department of 
the Du Pont Company. The bulletin 
contains a chart which indicates a wide 
range of applications. Various grades 
and their specific uses are listed. The 
importance of selecting the proper grade 
to accomplish specific results is emphasized. 

Among the uses to which the chemical 
is put are ore flotation, clay casting, ce- 
menting china and glass, in weighting and 
degumming silk, in refining petroleum and 
benzol, curing and patching concrete and 


in adhesive mixtures with starches, dex- 


trine, blood albumin and glue. In gela- 
tinous films, it serves a variety of purposes 
ranging from an egg preserver' to an anti- 
corrosive agent in refrigerating condensers. 


@ WATER TREATMENT BOOKLET 

A new booklet, “The Water Treatment 
Science of Tomorrow in Today’s Engineer- 
ing,” explains the theory of organic col- 
loidal action and briefly discusses the 
modern trend in water treatment—Copies 
are available from the American K.A.T. 
Corporation, 122 East 42nd Street, New 
York, N.: Y. 


@ ANNUAL BANQUET, D.C.A.T. 

Nineteen hundred executives in the drug, 
chemical and allied trades gathered Thurs- 
day, March 14th at the Hotel Waldorf- 
Astoria, New York City, to attend the 
16th Annual Banquet sponsored by the 
Drug, Chemical and Allied Trades Sec- 
tion of the New York Board of Trade. 

The Honorable Paul V. McNutt, Fed- 
eral Security Administrator, was guest 
speaker. His address was entitled “The 
Drug and Chemical Industry and National 
Defense” is attached hereto. 

John J. Toohy, Chairman of the Sec- 
tion, acted at Toastmaster. He presented 
an inscribed souvenir gavel to Ralph E. 
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Dorland, who was Chairman of the Sec- 
tion in 1940 and is now a member of the 
Section’s Advisory Council. 

Approximately thirty-five honor guests 
representing national associations in the 
drug and chemical industry, public figures, 
deans of various colleges of pharmacy, as 
well as members of the Executive Com- 
mittee and Advisory Council of the DCAT 
Section were seated on the Dais. 

A reception held between 6 and 7 o’clock 
preceded the dinner. 


@ NYLON BRUSHES 

Brushes bristled with nylon monofila- 
ments are serving in the textile industry, 
with practical “more than 
confirming laboratory conclusions,” it is 
announced by the Plastics Department of 
E. I. du Pont de Nemours & Company. 

Among the uses are as “furnisher brush- 
es” required in textile printing. Tampico 
fiber was standard bristling material on 
these brushes, which convey dyes from 
shallow vats to engraved metal rolls. The 
rollers’ abrasive action combined with the 
chemical reaction of the dyestuffs to cut the 
fiber’s life sometimes to a single week. 
One nylon-bristled brush has been on duty 
for more than a year in a busy mill and 
is still in daily use. 

Another important feature of nylon in 
this operation is its indifference to dyes, 
either acid or alkali, or dye solvents. Fiber 
bristles pick up and absorb dyes, necessi- 
tating a separate brush for nearly every 
color. Nylon bristles permit the brush 
to be cleaned for re-use with different 
colors. 


performance 


@ L. M. RICE PROMOTED 

On March Ist General Sales Manager 
Campbell announced the appointment of L. 
M. Rice as Assistant Sales Manager of the 
Organic Chemicals Department, American 
Cyanamid & Chemical Corporation. Mr. 
Rice’s entire business career (except sum- 
mers during school years when he made fire 
hose for Raybestos-Manhattan) has been 
with the Cyanamid organization. He en- 
tered Cyanamid’s employ at the 511 Fifth 
Avenue, N. Y. office as a member of the 
newly created Insecticide Department then 
just, getting under way. 

Mr. Rice is a graduate of Hamilton Col- 
lege and the Massachusetts Institute of 
Technology. 


@ TEXTILE STANDARDS AND TESTS 

A.S.T.M. Committee D-13 on Textile 
Materials held a three-day series of meet- 
ings in Washington, D. C., at the May- 
flower Hotel on March 5 to 7. Preceding 
the meeting of the main committee, work- 
ing sessions were held by eleven subcom- 
mittees and eight subcommittee sections. 


There were approximately 150 members 


and visitors in attendance at these meet- 
ings during the three-day period. 

The Subcommittee on Bleaching, Dye- 
ing and Finishing, under the chairmanship 
of W. M. Scott, U. S. Bureau of Agri- 
cultural Chemistry and Engineering, re- 
ported the completion of proposed tentative 
methods of testing moth proofing com- 
pounds for textile materials. At the meet- 
ing of this subcommittee which lasted for 
about three hours on Friday, March 7, 
a number of problems dealing with the 
finishing of textiles were discussed. The 
subcommittee has recommended that work 
be undertaken dealing with the effect of 
finishing materials on the human skin, 
It is proposed that any work undertaken 
on this subject would be in cooperation 
with other interested groups. Revisions 
were acted on for inclusion in the method 
of test for resistance of textile fabrics and 
yarns to moths (D 582—40T) issued by 
the A.S.T.M. as tentative last year. 

An important matter on which action 
was taken at these meetings concerns a 
new recommended practice for description 
of yarn construction which will cover all 
types of textile yarns. This recommenda- 
tion will provide a shorthand description 
by use of numbers and symbols to de- 
scribe the various types of construction of 
textile yarns. 

Terms defining the “Hand” of fabrics 
developed in cooperation with the American 
Association of Textile Chemists and Color- 
ists were presented for inclusion in the 
D-13 Glossary of Terms Relating to Tex- 
tile Materials to be published as informa- 
tion. 

The subcommittee on Nomenclature and 
Definitions presented several new defini- 
tions for publication as tentative and rec- 
ommended the adoption as standard. of a 
number of the present tentative definitions 
(D 123-40T) with changes in a few others 
being continued as tentative. 

The Subcommittee on Sampling, Pre- 
sentation, and Interpretation of Data, re- 
viewed the proposed Recommended Prac- 
tice for Calculating Number of Tests to be 
Specified in Determining Average Quality 
of a Textile Material, which was completed 
by this subcommittee and published as in- 
formation last year. Consideration is being 
given to the possibility of having these 
practices included in the A.S.T.M. Manual 
on Presentation of Data. 


The subcommittee in charge of arrang- 
ing for the preparation of technical papers 
announced preliminary plans for several 
papers to be presented at the October, 
1942, meeting of the committee. The pre- 
liminary program includes two papers on 
glass textiles and two papers on the use 
of the latest methods in quality control, 
particularly the test procedures prepared 
by Committee D-13, including a number 
of examples. 
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eTECHNICAL NOTES FROM FOREIGN SOURCES e 


Nitrogen Compounds Utilized in Textile Processing 


(L. Bonnet—R.G.M.C.—520-618, May, 1940)—Com- 


ei ake . 4 
pounds containing nitrogen, such as the salts of quater- 


nary ammonium, play an important part in the production 
of modern textile assistants. Of the two groups into 
which products of this type are electrochemically differen- 
tiated, amido and ammonium compounds belong to the 
cation-active class, the other division consisting of anion- 
active substances. For this reason they are accompanied 


by the sulfonium and phosphonium derivatives. 


These nitrogen-containing textile assistants, which may 
be broadly described as soap substitutes, have usually as 
their foundation a hydrophobic hydrocarbon residue, to 
which are joined hydrophylic groups which permit the 
product to separate into a finely divided state in water. 
To the hydrocarbon falls the duty of softening, removing 
impurities and rendering fibers water repellent, while the 
hydrophylic or solubilizing groups serve to disperse the 
hydrocarbon in aqueous solutions, and to exert the wet- 
ting, dispersing and emulsifying action characteristic of 
textile auxiliaries. The hydrophobic constituent of the 
molecule is generally aliphatic; compounds of this type 
most frequently contain an aliphatic or alcoholic residue 
with 10, 20 or more carbon atoms. The presence of CH, 
groups in the saturated alcohol chain gives to such com- 
pounds properties similar to those of soaps. 


As stated, the dispersion in aqueous solution of products 
derived from fatty compounds is attained by the addition 
of hydrophylic groups to the hydrocarbon residue, such 
groups being either ionizing or non-ionizing in nature. 
It is, however, by means of strongly ionizing groups, 
either anionic or cationic and actively water absorbing, 
that hydrophobic filiform molecules, such as those of soap, 
are dispersed in water. Either the substance to be dis- 
solved presents an analogy with the solvent and readily 
mingles with it, or because of the attractive force of the 
water molecules its molecules or ions become surrounded 
with a feebly adhering coating of water which acts like 
the other molecules of the aqueous mixture and mingles 
with them, the surrounded molecule or ion being thus dis- 
persed among the water molecules. 


Solution does not diminish the hydrophobic and hy- 
drophilic tendencies of the molecular components of these 
auxiliary products, and the hydrophobic hydrocarbon resi- 
due constantly opposes the dissolving forces of the actively 
ionizing groups up to a fixed point of equilibrium. It 
follows that in aqueous dispersion these products possess 
properties resembling those of ordinary electrolytes—dis- 
sociation, ionization, electric conductivity, migration in the 
electric field. In addition, however, in such manifesta- 
tions as diffusion, ability to disperse diffused light, gel 
formation and capillary activity, they behave like colloids, 
for which reason they are known as colloidal electro- 
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tytes. If, when ionized, the ion containing the fatty 
radical carries a negative charge, that is, if it displays the 
character of an anion, the product is said to be anion- 


active; conversely, to be cation-active. 


In the group of anion-active products may be listed the 
ordinary soaps, soaps with conjugated acid radicals, salts 
of fatty sulfuric esters, salts of true higher sulfonic acids 
and the thiosulfates, phosphates and pyrophosphates of al- 
cohols. In the group of cation-active products are found 
amino, ammonium, phosphonium and sulphonium com- 
pounds. 


It is again to be noted that the wetting-out of hydro- 
carbon radicals may be accomplished not only through 
the agency of ionizing groups, of which a single one is 
sometimes sufficient to overcome the hydrophobic tendency 
of a chain containing 10 or even 20 carbon atoms, but also 
by an accumulation of non-ionizing groups with but slight 
individual affinity for water. If the number of these groups 
is large enough, the sum total of feebly hydrophylic 
forces is finally able to dominate the hydrophobic hydro- 
carbon radical. Such groups are usually either oxydriles 
or ethers or amino-carbic (CO-NH) in nature. 

As regards the power of detergency, anion-active col- 
loidal electrolytes under ordinary washing conditions will 
clean protein as well as cellulose fibers. On the other 
hand, cation-active colloidal electrolytes are not propertly 
to be classed as cleaning agents, though sometimes effective 
when used with protein fibers in baths of an acidity below 


pH 3. 


Cation-active compounds, however, have acquired 1m- 
portance in processes other than washing, such as in the 
fixation of direct color dyeings. In this case the high 
molecular weight cations react with substantive dyes to 
form insoluble salts, in a manner which resembles the 
reaction of basic colors with azoics. Among such com- 
pounds are included the salts of amines and their deri- 
vatives containing tri- or pentavalent nitrogen and cyclic 
or hetrocyclic bases derived from sulfonium and_phos- 
phonium. 


To the amino compounds with tri- and pentavalent 
nitrogen belong the Sapamines, the first products intro- 
duced in the industry to increase the fastness to water of 
substantive dyeings. Sapamine KW and Lyofix DE 
(Ciba) brighten such dyeings as well as increasing their 
resistance to water. Solidogen B of the I.G. is another 
product belonging to this group. One similar in proper- 
ties, though differing somewhat chemically, is the Sando- 
fix’ of Sandoz. Various other compounds, such as the 
alcoholic derivatives of urea, have been mentioned in dif- 
ferent patents for the same purpose. 


Among the cyclic and hetrocyclic base compounds may 
be mentioned Fixanol of the I.C.1., a chloride of cetyl 
pyridinium, which reacts with substantive dyes to form 


189 





salts possessing only slight solubility, thus increasing color 
resistance. Repellat of Mer Rouge is a similar product. 


It should be emphasized that the effect of cation-active 
compounds on dyeings is limited to increasing fastness to 
water ; they do not increase fastness to soaping, and may 
even lead to some modification of shade and decreased 
resistance to rubbing and to light. 


Cation-active compounds of pentavalent nitrogen are 
also used in delustering rayon. For example, 
pyridinium bromide dissociates into a positively 
long-chain ion and a negative bromine ion. 


dodecyl] 
charged 
The positive 
ion fixes itself to the rayon, rendering it positively 
and able to attract pigment particles, which in 
suspension carry a negative charge. 


charged 
aqueous 
In a similar manner 
the deposition of rubber latex particles is effected either by 
reversing the charge on the wool fibers, which is negative 
in alkaline medium, or by reversing the latex particle 
charge, which is normally negative, through treatment with 
cation-active soaps. 


Important progress has been made in rendering cellulose 
fibers water repellent through esterification produced by 
treatment with a compound containing pentavalent nitro- 
gen, such as the well known Velan PF of the I.C.I. Non- 
crush finishes may also be mentioned, a use for which 
many basic compounds of nitrogen have been proposed, 
including the substance known as melamine, a triamino- 
2-4-6-triazine-1-3-5. 


Mineral Oil as a Wool Lubricant 


Speakman and Wang—J. Soc. Dyers & Col., 56-259, 
June, 1940.—The authors have previously shown that the 
difficulty of removing mineral oil from wool by emulsifica- 
tion with soap and soda may be minimized by adding a 
small percentage of oleyl alcohol to the oil. Oleic acid is 
more effective than the alcohol in reducing the oil-water 
interfacial tension, but is not so successful in promoting 
scouring because it is converted into soap by the alkaline 
scouring agent and dissolves in the water. If, however, 
a neutral detergent, such as cetyl sodium sulfate, is used 
instead of soap and soda, the oleic acid is retained by 
the mineral oil during scouring, with the result that mineral 
oil-oleic acid mixtures containing 15-20 per cent of oleic 
acid can be scoured with great ease. 


Such a mixture is satisfactory as regards scouring, 
fulfills insurance requirements as regards flash point, and 
is free from risk of causing spontaneous combustion. By 
utilizing a water-white mineral oil and by selecting a 
suitable long-chain fatty acid, or by employing an anti- 
oxidant in conjunction with acids like oleic acid, the oil 
would not discolor on exposure to light and air. The 
mixture of mineral oil and fatty acid should therefore be 
highly successful as a wool lubricant, and its use would 


remove one demand on the available supply of edible fats 
and oils. 


190 


“Practical Hints” 

R. G. M. C.—520-XX, May, 1940.—In connection with 
flame-proof finishes for articles of rayon, cellulosic wool 
and similar materials, the technical press indicates that 
among other compounds the phosphates have found an 
exceptionally useful field of application. This refers par- 
ticularly to the di-basic salt of sodium, although other ¥ 
phosphates, such as those of ammonium and aluminum, 
are also to some extent employed for this purpose. 


With such compounds may be produced flame-resistant 7 
finishes which are fast to washing, the material being first 7 
impregnated with an aqueous solution of calcium chloride 
and then treated with a 10 per cent solution of sodium] 
phosphate, the resulting precipitate of calcium phosphate¥ 
being very nearly insoluble. 

An alternative method consists in first treating the fabrie§ 
with sodium phosphate, then with acetate of aluminum,§ 
followed by a special soaping, in course of which insoluble® 
aluminum soaps are formed. 

Acetate fibers may be flame-proofed directly by adding} 
to the spinning solution such compounds as magnesiumg 
orthophosphate, 


calcium - ammonium di - metaphosphate, 


zinc-ammonium orthophosphate and tungstic or boric acid, 


® CLASSIFIED 6 
ADVERTISEMENTS 


POSITION WANTED: Executive and sales type off 
textile chemist and colorist desires position in sales, con 
tact, promotional or supervisory work. Age 43, American 
married. Factory, laboratory, office and purchasing ex 
perience. Textile school graduate. Good correspondents 
Good personality. Accustomed to assuming responsibility) 
and exercising initiative. 21 years’ experience in thé 
textile, chemical and dye industries. Opportunity most 
important. Now employed. Available on short noticeg 
Write Box No. 290, Amercian Dyestuff Reporter, 4405 
Fourth Ave., New York. N. Y. 


4 


POSITION WANTED: Textile Chemist. Ph.D. with 
18 years’ experience dyeing, printing, permanent finishing 
especially well versed in synthetic resin field, good researell 
man, American citizen, age 44, married. Christian, speaks 
fluently French and German, New England or Metropoli% 
tan area preferred but will go anywhere. Write Box 
No. 303, American Dyestuff Reporter, 440 Fourth Ave. 
New York, N. Y. . 


POSITION WANTED: Executive for Screen Planta 
18 years’ experience, thorough knowledge of all phases 
of screen printing, including all methods of screen makingy 
full knowledge of dyestuff formulation. Would like posit 
tion with established firm or will organize screen plant 


Write Box No. 304, American Dyestuff Reporter, 440 
Fourth Ave., New York, N. Y. 
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